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ABSTRACT 
The aim of this thesis is to investigate the 
international linkage of interest rate among five 
industrialized nations during the period 1985 to 1995. 
Contrast to previous research which used cash instruments, 
this study uses both ex ante and ex post interest rates to 
examine the interdependence of international money and 
bond markets. 
In order to estimate the long-run steady state and 
short-run dynamic relationship among ex ante and ex post 
interest rates of five industrialized countries, 
Johansen's cointegration test procedure and vector error 
correction model (1991) will be employed to examine the 
international linkage among global money markets 
As indicated in the results, the changes of both 
short-term and long-term interest rates display a random 
walk in the short-run. Therefore, the results suggest both 
money and bond markets are efficient in the short-run. 
However, the estimates in the long-run impact matrix (11) 
suggest that the long term interest rates are moving 
together in the long run. These results have important 
implications for modeling and forecasting interest rates 
movement. The interest rates on different instruments 
(eurocurrency deposit rates, interest rate futures, 
government benchmark bonds and bond futures) are 
cointgrated This mean that they may be tied together by 
any common long-term fundamental. Therefore, an error 
i 
correction model may be appropriate when modeling this set 
of interest rates. In particular, the results are important 
for both researchers and practitioners, which actually use 
interest rate futures for hedging and speculating, to 
model their strategies. 
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The aim of this thesis is to investigate the 
international linkage of interest rate among five 
industrialized nations during the period 1985 to 1995. 
Since 1973, national money and capital markets have evolved 
into one global money capital market. The gradual 
deregulation of interest rate and exchange rate controls 
and lifting of restrictions on international capital 
movements during the last decade have permitted the 
international financial market to become more closely 
integrated. Moreover, economic cooperation in Europe and 
America have increased the monetary linkage between 
countries. For example, in order to achieve the European 
Monetary Union entrance criteria, core European countries 
(Germany and France) have to peg their exchange rate with a 
band. Therefore, this arrangement made their interest rate 
movement more sensitive to each other. Furthermore, 
improvements in communications and information-processing 
technologies have substantially reduced the cost of 
international financial transactions. International 
integration among financial markets has also received much 
attention in the literature on this subject. 
Recently, there are studies investigating the 
interrelationship among short-term interest rates of major 
world currencies by using measures such as short term bill 
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yields and rates on both commercial paper and certificate 
of deposits or long-term bond yields as proxy variables. 
All these rates are ex post measures. The purpose of this 
thesis is to extend the study of global financial market 
interrelationships using an alternative approach. Firstly' 
we use eurocurrency interest rates to measure the 
interrelationship of short-term interest rates of five 
industrialized countries. The main differences between 
、eur〇' and domestic transactions are that euro-transactions 
made offshore, and in a liquid and largely unregulated 
wholesale market. Consequently, bid-ask spreads and costs 
are relatively low, and in the past decade, offshore money 
markets have become an increasingly important source of 
funding for large to medium-sized corporations. One should 
also take note that some countries especially Japan did not 
introduce financial market regulations and relaxation of 
exchange controls until the late 1980's. It therefore seems 
reasonable to use offshore money market interest rates to 
measure the international money market integration. 
Secondly, this study uses ex ante interest rates to examine 
the interdependence of international money and bond 
markets. Past studies { MacDonald and Hein (1989), Walz and 
Spencer (1989), Kamara (1990), Fung and Leung (1993) , Fung 
and Lo (1995) } found that the futures market serve the 
function of price discovery and forward/futures interest 
rates provide important information on futures interest 
rates movement (i.e. using futures prices to forecast spot 
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market transaction prices). In this study, we use implied 
forward rates which are derived from interest rate futures 
to proxy expected future interest rates. In 1988, The Bank 
of International Settlement (BIS) agreed common 
international standards for the measurement of capital, 
calculation of Risk Weighted assets and determination of 
minimum capital adequacy ratios. All banks incorporated in 
the group of eleven countries (Belgium, Canada, France, 
Germany, Italy, Japan, Netherlands, Sweden, Switzerland, 
United Kingdom and United States) were required to meet 
these standards in full by not later than 31 DEC, 1992. The 
capital adequacy ratio is determined by expressing capital 
as defined by BIS as a percentage of risk weighted assets. 
Under the standard defined by BIS, off-balance sheet 
products have lower risk weighted ratio than on-balance 
sheet products. Consequently, all major banks have 
reallocated their portfolios from on-balance sheet products 
to off-balance sheet products which includes futures 
trading. Hence, interest rate futures markets have 
developed very rapidly in the recent years and many banks 
now trade interest rate futures instead of cash 
instruments. Average daily volume for International Money 
Market (IMM) three month Eurodollar futures are over 
500,000 contracts which the turnover is equal to 500 
billion per day. Furthermore, interest rate futures 
markets are also more liquid than cash markets. The bid-ask 
spread in interest rate futures is 1 basis point but in 
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cash markets the bid-ask spread is 8 to 25 basis points. 
Accordingly, it seems reasonable to use the interest rate 
futures to measure the movement of interest rates. 
Furthermore, the use of advanced mathematical techniques 
for pricing, hedging, and trading financial products has 
been the subject of much interest for some years now. Most 
financial institutions use interest rates futures to 
adjust their portfolios. Indeed, the correlation between 
different interest rate futures products has been used 
extensively in financial analysis. In this s tudy, we 
investigate the international linkage of interest rate 
futures among major industrial countries by applying 
cointegration test. 
In this thesis, we use Chicago Mercantile Exchange 
(CME) three month Eurodollar Futures, London International 
Financial Futures Exchange (LIFFE) three month Short 
Sterling Futures, London International Financial Futures 
Exchange (LIFFE) three month Euro-deutschmark Futures, 
Marche a Terme Int. de France (MATIF) three month PIBOR and 
Tokyo International Financial Futures Exchange (TIFFE) 
three month Euroyen Futures to proxy future short-term 
interest rates for US, UK, Germany, France and Japan 
respectively. For long-term interest rates, Chicago Board 
of Trade (CBOT) 3 0-year Treasury Bond Futures, LIFFE Long 
Gilt, LIFFE German Bund, MATIF Notional Bond, and Tokyo 
Stock Exchange (TSE) Japanese Government Bond are used as 
I 
proxies for the United States, the United Kingdom, Germany, 
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France, and Japan respectively. This study attempts to 
examine the interrelationship among ex ante interest rates 
for these five industrialized countries. Granger (1986) and 
Engle and Granger (1987) suggest that the validity of a 
long term equilibrium relation can be examined by applying 
a cointegration analysis. In statistics, the presence of 
cointegration among relevant variables indicates that a 
linear combination of non-stationary time series exhibits a 
stationary series. In economics, the existence of such a 
linear combination establishes a long-term equilibrium 
relation. Johansen's cointegration test procedure and 
vector error correction model (1991) will be employed to 
examine the international linkage among global money 
markets The goal of this paper is to estimate the long-run 
steady state and short-run dynamic relationship among ex 
ante interest rates of five industrialized countries. 
The rest of the thesis is organized as follows. After 
a review of the previous literature in Chapter 11' Chapter 
工1工 gives a brief introduction of international money and 
bond markets； Chapter IV presents a preliminary analysis of 
the data set used in the study. Chapter V outlines the 
research methodology. Empirical tests are presented in 





The integration of financial markets has been analyzed 
in a series of studies. The chosen approach in this thesis 
is to study the international linkage of interest rates 
among the five industrial countries. The move to floating 
exchange rates in 1973, the change in US monetary policy in 
1979, the world stock market crash in 1987, and the 
European currency crisis in 1992 have drawn much attention 
in studying monetary policy interdependence and interest 
rates transmission among major industrial countries. The 
other approach is to investigate interest rates 
transmission between domestic and external interest rate 
markets. Due to the increase in size of offshore interest 
rate markets, and liberalization of interest rate and 
exchange controls, many studies are focused on casual 
relationships between interest rate movements in the 
domestic market and external market. 
In 1974, the shift from fixed exchange rates to 
floating exchange rates amongst major industrial nations 
has drawn much attention in monetary policy interdependence 
studies between industrial countries. Some studies 
{Dornbush (1983) and Swoboda (1983)} have found that 
monetary growth rates and interest rates across industrial 
countries have become more, rather than less, correlated 
since the move to floating exchange rates. Since 1979, the 
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Federal Reserve has changed monetary policy from targeting 
interest rates to influence monetary growth to controlling 
the levels of bank reserve. Following October 1979, an 
unexpected consequence of this renewed anti-inflationary 
policy by the Federal Reserve led to high levels of both 
real and nominal interest rates which may have led to the 
adoption of high interest rates by the central banks of 
other major industrial countries in the 1980's. One could 
therefore interpret that a major rise in US interest rates 
did lead to a policy conflict between domestic and external 
balances in other large industrial countries. In response 
to a large rise in U.S. interest rates, a foreign country 
allows its exchange rate to adjust, or allows domestic 
interest rates to adjust and leave the exchange rate 
unchanged. Some empirical results { Genberg' Saidi and 
Swoboda (1982), Dornbush (1983), Swoboda (1983), Bisignano 
(1983), Van den Berg (1985) , Kirchgassner and Wolters 
(1985) and Krol (1986) }on the linkage of interest rates 
between the United States and major industrial countries 
have been conducted. They support the view that after the 
move to a floating rates system and the adoption by the 
Federal Reserve of alternative monetary policy control 
procedures. West Germany financial markets were more linked 
to U.S. financial markets. The empirical results suggest 
that the linkage emerged because of a strong expectation on 
Bundesbank not permitting a long run currency depreciation 
against the U.S. dollar. In this case, the Bundesbank had 
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to raise interest rates to response to a large rise in 
U.S. interest rates. In this case, other European countries 
had to adjust their interest rates in order to avoid 
currency fluctuation. Besides the linkage between the 
United States and European countries, there are other 
researches focus on the international linkage of interest 
rates between the United States and Japan. Fukao and 
Okubo (1984) use data from U.S. treasury bond and Japanese 
government bond to test the effect of international 
factors on the Japanese secondary bond market. Their 
results show that U.S. interest rates play an important 
role in the determination of Japanese long term interest 
rates. They predict that since Japanese financial markets 
become more liberal and open, international influence on 
domestic interest rates will become more important. 
In the 1980's, the euro-currency money markets have 
become an increasingly important source of funding for 
large to medium-sized corporations. Many studies on 
interest rate transmission and market linkage were focused 
on this topic, with most focusing on the relationship 
between the US and the Eurodollar market.{Hendershott 
(1967) Kwack (1971), Argy and Hodjera (1973), Levin (1974) 
Giddy (1979), Schnitze (1983), Kaen and Hachey (1983), 
Hartman (1984), Swanson (1987, 1988), Fung and Isberg 
(1992), Cheung and Hung (1994), Fung and Lo (1995)}. Their 
results generally support the views that the causal 
relationship between the domestic and external interest 
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rate markets has changed. Earlier studies {Hendershott 
(1967), Kwack (1971) and Levin (1974) indicated that the US 
domestic market are relatively isolated from the influence 
of external market. More recently, some findings {Swanson 
(1987, 1988), Fung and Isberg (1992), Cheung and Hung 
(1994), and Fung and Lo (1995) } have shown that one 
increase in size of the Eurodollar markets has weakened the 
argument stating that the presence of unidirectional 
causality is running from the domestic to the external 
market. Reverse, but weaker feedback from Eurodollars to 
domestic markets is also observed especially in more recent 
times. These results have shown that the international 
financial markets are becoming more integrated, and support 
the idea that more rapid movements toward liberalization 
and deregulation of financial markets is occurring in the 
European as compared to the US markets, and the presence of 
enhanced arbitrage opportunities via the swap and the 
futures markets is also contributing towards financial 
market integration. Besides US, some studies investigate 
other countries. Lo, Fung and Morse (1995) examine interest 
rate transmission between the London Euroyen market and the 
Japanese domestic CD market. They found that the interest 
rate relationship between domestic and offshore markets was 
time-varying. Their results show that the domestic market 
was isolated in the first half of the sample period, while 
two-way causality was observed in the recent years. Since 
the Japanese government did not deregulated her financial 
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markets until late 1980's, it supports the view that 
liberalization and deregulation of financial markets have 
permitted both domestic and external interest rate markets 
to become more closely integrated. 
The gradual liberalization of interest rate and 
foreign exchange controls and the lifting of restrictions 
on international capital movements during the recent years' 
especially in Europe and Japan, have received much 
attention in recent literature on international financial 
markets integration. Much of the empirical research were 
focused on the equity market especially after the 1987 
stock market crash. With studies undertaken by Agmon 
(1972), Ripley (1973) , Hilliard (1979), and Eun and Shim 
(1989) , few have studied the interdependence of money 
markets among United States, European and Asian countries. 
Kirchgassner and Wolters (1987) used Granger causality 
tests to investigate the temporal behavior of nominal, 
short and long term interest rate across the United States' 
West Germany, and Switzerland and a strong linkage among 
the three countries after 1979. Lin and Swanson (1993) 
studied the interrelationship of interest rates among five 
industrial countries in US, European and Asian money 
markets. In their study, cointegration test and error-
correction model were applied to assess the existence of 
long-run equilibrium relationships among US, European and 
Asian countries. The result indicated that domestic money 
markets of major countries are not perfectly linked with 
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their respective European offshore markets. Also, they 
found that similar linkages are observed among the five 
national markets and the Singaporean market. Ahmad and 
Sarver (1994) used v e c t o r - a u t o r e g r e s s i o n system to analyze 
the interdependence of money markets in Belgium, Canada, 
France, Germany, Italy, Japan, the Netherlands, 
Switzerland, the United Kingdom and the United States. They 
found that none of these money markets is independent. 
Their results indicate that the US money market is the most 
influential in the world and the Japanese money market is 
the least. Moreover, they concluded that due to controls 
that affect money markets more directly than stock markets, 
the US money market is less influential among the world's 
money markets than the US stock market on other stock 
markets. DeGennaro, Kunkel and Lee (1994) studied the 
relationship among international rates in the long-term 
government bonds of five industrialized countries. In their 
study, the Johansen-Juselius multivariate cointegration 
test is applied to test monthly long-term bond yield among 
five industrialized countries during the period January 
1967 to December 1990. Their results show that no common 
long-run stochastic trend binds the long term interest 
rate among five industrialized countries. 
Prior studies investigating the international linkage 
of money and bond markets among major industrial countries 
used measures such as short term bill yields or long-term 
bond yields on cash instrument as proxy variables. However, 
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banks and financial institutions have reallocated their 
portfolios from on-balance sheet products to off-balance 
sheet products and participated heavily in futures trading 
since 1988. The use of interest rate futures for trading 
and hedging is of much interest to bankers and investors. 
Fung and Lo (1995) used US Treasury bill and Eurodollar 
futures to examine the ex ante interest rate transmission 
between the domestic and offshore money markets. Their 
results indicate that the ex ante interest rate 
relationship between domestic and external market is time-
varying and their finding is consistent with the belief 
that domestic and external interest rate markets are 
becoming more integrated due to fewer regulations and 
controls in these markets in recent years. In this thesis' 
we extend the study to examine the international linkage of 
interest rate futures among five industrial countries. 
Instead of monthly data used by DeGennaro, Kunkel and Lee 
(1994), we examine the international linkage of 
international interest rates among five industrial 
countries using daily data. Johansen-Juselius multivariate 
cointegration test is applied to test short-term and long-
term interest rates among five industrialized countries. 
Using interest rates futures to test the international 
linkage of interest rates is not simply an academic 
exercise, but has important implication for modeling and 
forecasting short-term and long-term interest rates. During 
recent years, banker, fund managers, and financial 
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controllers in large corporations have begun to use 
interest rates futures and swap to hedge their portfolios. 
Futures prices movement are important factors in 
asset/liability management. Given the empirical results in 
the cash markets, researchers and practitioners want to 
ensure the relationship of interest rates futures between 
five industrial countries when modeling hedging strategies 
in asset/liability management. The use of advanced 
mathematical techniques for pricing, hedging and trading 
financial products has indeed been the subject of much 
interest for years now. Most financial institutions have 
facilities for generalized autoregressive conditional 
heteroscedasticity (GARCH) and/or stochastic volatility 
analysis and these are commonly applied in many areas of 
risk management. But the most widely accepted technique is 
correlation, which has been used extensively in financial 
analysis for many years. Cointegration is a concept which 
is related to correlation. It is a measure of the linkage 
between two (or more) time series, but it gives a more 
dynamic, long term view. Hence, cointegration is an 
appropriate method in investigating the long-run 
equilibrium with short-run deviations. 
Because interest rate futures have lower risk weighted 
ratio, narrower bid-offer spread is less regulated than 
cash markets. Implied forward rate derived from interest 
rate futures are extensively used by risk managers and 
fixed income traders to value fixed income products and 
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implement risk management model. However, past studies only 
emphasized on cash instruments. In order to fill the gap, 
we apply implied forward rate derived from interest rate 
futures and bond futures to measure the international 
linkage of interest rate among five industrialized nations 
by using Johansen cointegration procedure. The results are 
important for money market manger and fixed income traders, 
which actually use interest rate futures for hedging and 
speculating, to model their strategies. 
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CHAPTER III 
MARKETS AND INSTRUMENTS 
As mentioned in Chapter I, the purpose of this thesis 
is to extend the study of global financial market 
interrelationships using an alternative approach. Firstly, 
we use eurocurrency interest rates to measure the 
interrelationship of short and long term interest rates of 
five industrialized countries. Secondly, we use implied 
forward rates which are derived from interest rate and bond 
futures to proxy expected future interest rates to 
investigate international money and bond markets 
integration. 
Before investigating the presence of common 
stochastic trends of interest rates of five industrialized 
countries, we first review the development of international 
money and bond markets in recent years and give an 
introduction of eurocurrency markets and interest rate 
futures markets which we use their interest rates to 
examine international financial markets integration. 
3.1 INTERNATIONAL MONEY MARKETS 
In this section, we first review the recent 
development of international money markets and introduce 
some basic idea and instruments in the money markets. 
Short term obligations are, in effect, the currency 
of modern commerce. The markets in which they are bought 
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and sold (in which funds are borrowed and lent) have 
changed dramatically in recent years. The money market can 
be defined as a centre in which financial institutions 
congregate for the purpose of dealing impersonally in short 
term monetary assets. It can also be defined by the diverse 
products it encompasses, namely： 
• short term treasury bills 
• time deposits 
• certificates of deposit 
• commercial paper 
• banker's acceptances 
• repurchase agreements (repos) 
Within the broadly defined money market, numerous 
derivative financial products, essentially interest rate 
agreements (FRA) directly between principals or conducted 
through brokers or independent dealers, become more 
important. 
Unlike standardized instruments openly and actively 
traded in a competitive market environment, over-the-
counter (OTC) derivative products generally involve 
individually negotiated terms and rates, although some 
degree of standardization exists. Their objective is to 
enable market participants to establish future borrowing 
and lending rates or to modify the interest rate exposure 
of existing debt securities. The principal 〇TC derivatives 
are: 
• forward foreign exchange 
• forward rate agreements (FRA) 
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• interest rate swaps 
• interest rate caps, floors, and collars 
Increase in interest rate derivatives trading and more 
sophisticated hedging tools used by investors have exposed 
financial institution more exposure to expected future 
interest rate movement. In order to implement a 
comprehensive risk management system in asset/liability 
management, it is important to estimate the 
interrelationship of expected future interest rates of 
major industrialized countries. In this study, we try to 
examine the presence of common stochastic trends of short 
\ 
term interest rates among five major industrialized 
nations. 
3.1•1 Euro-deposit Markets 
Eurocurrency interest rates are used to examine the 
interrelationship of the international money markets 
integration. This section gives an introduction to 
eurocurrency interest rate markets and explain why we use 
eurocurrency interest rates as proxy variables instead of 
domestic deposit rates in our study. 
The Euro-deposit markets are principally interbank 
markets. Trading takes place entirely over-the-counter 
(OTC). 
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Liquidity bid/offer average Volatility 
spread transaction (annualized daily 
size historical, year 
to July 1995) 
Euromark 0.125(1/8) DM25-50m Euromark 12.36% 
Pibor 0.125(1/8) FFr20-25m Pibor 14.50% 
Eurodollar 0.125(1/8) $25m Eurodollar 9.80% 
Short STG 0.125(1/8) STG25m Short STG 13.43% 
Euroyen 0.125(1/8) YenlOOOm Euroyen 50.00% 
The scope of the 1988 Basle Convergence Agreement 
(、、the agreement") on capital standards, agreed by the Group 
of Ten countries and Luxembourg, extends primarily to 
activities involving institutions registered in member 
countries of the Organization for Economic Co-operation and 
Development (OECD)• The agreement was designed to 
establish minimum levels of capital adequacy for 
internationally active banks. Capital adequacy is assessed 
on the basis of a weighted risk ratio of capital to 
exposures with a requirement set at 8% (this minimum ratio 
and the Basle standards generally have recently formed the 
basis of European Community banking capital adequacy 
legislation). 
In relation to on-balance sheet interbank claims, the 
agreement applies a 20% risk weight to claims on all banks 
with a residual maturity of one year or less, whilst off-
balance sheet activities are generally treated on the basis 
of credit risk equivalence (i.e. the nominal amount of an 
off-balance sheet exposure is multiplied by a credit 
conversion factor and then weighted according to the nature 
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of the counterpart.). For foreign exchange and interest 
rate related contingencies, however, the agreement provides 
two methods of assessment, namely the 、、current exposure" 
method (based on the sum of assessments of replacement cost 
^ and of potential future credit exposure) or the、、original 
exposure" method (based on the notional principal amount 
multiplied by a maturity based conversion factor). The 
agreement explicitly exempts exposures in relation to 
e x c h a n g e - t r a d e d interest rate instruments from these 
requirements, provided they are subject to daily margining 
requirements 
The Euro-deposit market itself is not regulated, only 
the participating institutions will be regulated by the 
relevant home supervisors. In the UK, for example, the 
relevant supervisor for authorized deposit takers and non-
authorized institutions are the Bank of England's Banking 
Supervision or Wholesale Markets Supervision Departments, 
or the Securities and Futures Authority (SFA) as 
appropriate. 
Due to less restrictions to entry and high liquidity 
in the eurocurrency interest rates markets, most financial 
institutions use it as a reference rate. Besides, some 
countries did not allow overseas institutions to 
participate in their short term money markets. For 
example, the gensaki market (Japanese money market) is 
still dominated by Japanese banks； Germany just relaxed 
restrictions on money market gradually in late 1980's. 
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Therefore, it seems reasonable to use eurocurrency interest 
rates which are less restricted by governments when we 
investigate the interrelationship of short-term interest 
rates among major industrialized nations. 
3.2 INTERNATIONAL BOND MARKETS 
To estimate the presence of common stochastic trends 
of long term interest rates among major industrialized 
countries is very important in modeling and managing 
international bond portfolio. In this section, we outline 
some basic operation of international bond markets. 
The practice of governments financing their activities 
through a domestic bond market has evolved independently 
throughout the world. Consequently, the markets have 
developed some similar and some widely divergent 
characteristics. 
Government generally go to the capital markets for 
bond financing on a periodic basis with planned maturity 
spectrums and issue bonds at prices close to par value. 
Thus, in almost every market, there are bonds in exist 
which are 、、seasoned〃 and the coupon levels and maturity 
dates do not correspond to those which have been more 
recently issued. To a large degree the individual markets 
have developed the practice of designating a particular 
issue within each maturity range to be a 、、benchmark" 
security. Institutions involved in the market recognize 
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the benchmark issue to be the one with the greatest trading 
liquidity and it most clearly reflects conditions in that 
market. Generally we find that the most recently issued 
bond is considered as the benchmark, because its supply 
tends to be greater than those of earlier issues which 
might have been 、、retired" into portfolios. Therefore, we 
use bond yields derived from the government benchmark bonds 
as proxy variable to examine the interrelationship of 
international bond markets. 
The International Securities Market Association (ISMA) 
has made great efforts to standardize practices for the 
pricing and trading of fixed income securities. Central to 
the efficient operation of the market is the development of 
common conventions for relating the stated yield of a bond 
with the actual cash price at which the bond will trade. 
With increasing globalization, many of these practices 
become more closely related and hence increase trading and 
clearing efficiency. 
In addition to the general practices of pricing' 
clearing and settlement, there are other conventions and 
structures which have a significant impact upon bond 
markets. They can either enhance liquidity and access or 
have a negative effect on drawing international capital 
into a country's bond market. 
The existence of a capability to borrow funds to 
acquire bonds, using the purchased bond itself as 
21 
collateral, is a characteristic of many markets. When 
financing facilities are readily available it becomes 
possible for external investors to participate in the bond 
markets without having previously established banking and 
financing relationships in the country. This can attract 
further trading interest and liquidity. Financing 
facilities also attract arbitrage interest which often 
leads to a reduction in bid/offer spreads and an increase 
in transaction size. 
In many markets, facilities have been developed for 
securities lending. These practices permit traders to 
establish short positions in cash bonds by selling borrowed 
securities. Typically these transactions are used by 
portfolio managers who wish to temporarily reduce the 
interest rate risk associated with their holdings without 
liquidating any of their bonds. Dealers use these 
facilities to accommodate customer requests for specific 
bonds not held in the dealer's current inventory. 
Speculators and traders may of course also use these 
facilities to express opinions on the direction of interest 
rates in a country. 
However, some countries did not allow short selling in 
bond markets or only allow major domestic financial 
institutions to participate in short selling. Also, even 
though the government allows both domestic and overseas 
investors to short-sell in the bond market, the cost of 
22 
short selling may be too high to retail investors. In this 
case, the bond markets may response quickly to good news 
but slowly to bad news because of higher cost of short 
selling. However, if there is a well developed bond futures 
market, the investors can sell bond futures instead of 
short selling cash bond. Because the costs of selling 
bond futures are much lower than short selling in cash 
market, the bond yield should be more sensitive to macro-
economic variables and the investor will adjust their bond 
portfolio more frequently despite a small change in bond 
yield. Consequently, we use implied forward bond yield 




PRELIMINARY ANALYSIS OF DATA 
4•1 DATA 
In this study, we use both spot interest rates and ex-
ante interest rate to examine the international linkage of 
interest rates among five industrialized nations： France, 
Germany, Japan, the United Kingdom (UK), and the United 
States (US). These countries are chosen because they have 
w e l l - e s t a b l i s h e d futures markets and are geographically 
diverse and have continuous data available for a long 
period. For the spot interest rates' we use eurocurrency 
interest rates which are traded in major offshore money 
markets to proxy the spot short-term interest rates and 
bond yields derived from government benchmark bonds to 
proxy the spot long-term interest rates. For ex-ante 
interest rates, under a simple model where all forward 
rates have the same constant volatility a, Flesaker (1993) 
derives the following relationship between the futures rate 
and the forward rate： 
fp(t, T, s) = f(t, T, s) + a^ (T-t) (s-T) +Cj2/2 (T-t)2 - a'/2 1/k (T-t) 
(4.1.1) 
where fp(t, T, s) is futures rate at time t for time T to 
s; f(t, T, s) is forward rate at time t for time T to s 
and k is trading day per year. The second term of the 
equation (4.1.1) is convexity bias and the third term is 
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correction of mark-to-market. Because the second and third 
term in the above equation is very small (i.e. less than 
one basis point) for the nearby contract and our purpose is 
to study the interrelationship of international interest 
rate, we use the equation (4.1.2) to imply forward rate 
derived from interest rate futures to proxy the ex-ante 
short-term interest rates , that is 
if = 100 - P (4.1.2) 
where if is implied forward rate and P is the price of 
interest rate futures. We use bond yields calculated from 
bond futures to proxy the ex-ante long term interest rates. 
In this study, our data are collected from different 
sources. We get eurocurrency three month deposit rates from 
Datastream, implied interest rates derived from interest 
rate futures from Knight Ridder Financial Services Ltd, 
cash bond yield from Bloomberg and bond yield derived from 
bond futures from Hongkong Bank. 
Since the introduction of T-Bond Futures by Chicago 
Board of Trade (CBOT) in August 1977, the market in 
interest rate futures has witnessed phenomenal growth and 
has become an important adjunct to the cash market for U.S. 
In the mid 1980's, other countries especially Germany and 
Japan have begun to release trading in interest rate 
controls and introduced trading in interest rate futures 
in their domestic exchanges. Furthermore, some exchanges 
• 
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initiated trading in offshore interest rate futures 
trading. London International Financial Futures Exchange 
(LIFFE) introduced German Bund Futures trading in London, 
while Singapore International Mercantile Exchange signed a 
mutual offset System agreement with Chicago Mercantile 
Exchange to trade Eurodollar Futures in Singapore during 
Asian hours. 
For US, eurodollar futures are traded on different 
exchanges including Chicago Mercantile Exchange (CME)‘ 
London International Financial Futures Exchange (LIFFE)‘ 
Singapore International Mercantile Exchange (SIMEX) and 
Globex which is a computerized night trading system 
developed by Reuters Holdings PLC. In this study, we use 
CME Three-month Eurodollar Futures to proxy ex-ante US 
short term interest rate because of high volumes and open 
interests, and longer history in CME. For US long term 
interest rate Futures, 3 0-year T-bond Futures trading on 
Chicago Board of Trade (CBOT) are used. There are three 
trading session in CBOT T-bond Futures: regular session 
(07:20-02:00 EST), night session (18:20-21:10 EST) , which 
is provided for Asian traders, and Project A (02:3 0-
17:30,22:30-06:50 EST), which is the computerized trading 
system developed by CBOT to provide 24 hours trading 
opportunities to bond traders. Due to low volume and 
infrequent trading in night session and Project A, only 
daily opening and closing prices of regular session are 
used in this study. 
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For Germany, we use Three-month Eurodeutschmark 
Futures trading in London International Financial Futures 
Exchange (LIFFE) to proxy Germany ex-ante short term 
interest rate because no short term interest rate futures 
are traded in Germany. For long term interest rate, German 
Bund Futures are traded on both the London International 
Financial Futures Exchange (LIFFE) and the Deutsche Termin 
Borse. Both contracts are virtually identical except that 
their expirations are different and there may be slight 
differences in their delivery baskets. Due to longer 
trading hours and longer history, we use LIFFE German Bund 
Futures to proxy German ex-ante long term interest rate in 
this study. 
For Japan, both Singapore International Mercantile 
Exchange (SIMEX) and Tokyo International Financial Futures 
Exchange (TIFFE) have introduced Three-month Euroyen 
Futures trading since 1989. Both SIMEX and TIFFE contracts 
are identical except their trading method SIMEX adopts 
open-outcry system; while TIFFE uses computerized trading 
system). Both contracts move together because many traders 
arbitrage between SIMEX and TIFFE. In this study, we use 
TIFFE Three-month Euroyen Futures to proxy Japan ex-ante 
short term interest rate because of high volumes in TIFFE. 
For the same reason, Tokyo Stock Exchange (TSE) Ten-year 
Japanese Government Bond Futures are used to proxy ex-ante 
long-term interest rates for Japan instead of SIMEX Ten-
year Japanese Government Bond Futures• 
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We use LIFFE three month Short Sterling Futures, 
Marche a Terme Int. de France (MATIF) three month PIBOR 
Futures to proxy ex-ante short-term interest rates for the 
United Kingdom and France respectively. Also LIFFE Long 
Gilt Futures and MATIF Notionnel Bond Futures are used to 
proxy ex-ante long-term interest rates for the United 
Kingdom and France respectively. 
This study covers the period from Aug, 1978 to Mar, 
1995. Table 4.1.1 summarized the development of interest 
rate futures in five industrial nations and the period of 
the data used in this study. The daily opening and closing 
prices of nearby month contracts are used to examine the 
interdependence of international money market. Instead of 
weekly and monthly data, we use daily data in order to 
capture interactions that may not be reflected in monthly 
or even in weekly data. Also, the use of daily data is 
called for in this study by increasing speed of adjustment 
in the international financial markets. With movement 
toward 24-hour trading in markets that are connected by 
sophisticated telecommunications networks, daily data may 
capture relationships between international markets that 
are less visible in data measured over longer intervals. 
Because of different expiration days (usually 2-3 days) 
among different interest rates futures, the next nearby 
month contracts are used before a week the nearby month 
contracts expire. 
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4.2 DESCRIPTIVE STATISTICS OF DATA USED IN THIS STUDY 
Table 4.2.1 reports selected descriptive statistics 
for the interest rate futures under analysis. Daily closing 
prices of nearby contracts were used to calculate the 
descriptive statistics of interest rate futures and bond 
futures in major exchanges around the world. 
Table 4.2.3 and 4.2.4 present the simple correlation 
coefficients of bond futures and cash bonds between five 
industrial nations, respectively. 
From tables 4.2.3 and 4.2.4, we find that bond futures 
among five countries have higher correlation than cash 
bond. When we examine Japanese bond against other 
government bond, we find that JGB Futures have higher 
correlation coefficients with other government bond than 
Japanese cash bond, which was not opened to overseas 
investors until late 1980's. The result indicates that the 
lesser the regulations, the narrower the bid-ask spread 
and the lower the transaction cost which make bond futures 
market more integrated than its cash market. 
Table 4.2.5 and 4.2.6 present the simple correlation 
coefficients of bond futures and cash bonds among five 
industrial nations, respectively. 
In the Tables 4.2.5 and 4.2.6, we find similar 
results. Interest rate futures have higher correlation 
coefficient than spot deposit rate markets. We also find 
that long term interest rates have higher correlation 
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coefficient than short term interest rates. It reinforces 
the view that bond markets are more integrated than money 
markets. 
However, the unconditional correlation coefficient is 
a purely static concept. It takes no account of the 
ordering with a time series. The same correlation will be 
obtained no matter what the order is, provided that all 
series are jumbled in the same way. It is, therefore, not a 
particularly efficient means of analysis. In the next 
chapter, we review the concept of cointegration and apply 
it in analyzing international interest rate transmission 
between five industrialized countries. 
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Table 4.1.1 Interest rate futures series under analysis 
Series First Number of The period of 
trading Observation the data Used 
year In This Study-
E u r o d o l l a r (IMM) D e c 1 9 8 1 3 3 6 5 0 9 / 1 2 / 1 9 8 1 -
3 0 / 0 3 / 1 9 9 5 
E u r o m a r k {LIFFE) A p r 1989 1 5 0 5 2 0 / 0 4 / 1 9 8 9 -
3 0 / 0 3 / 1 9 9 5 
S h o r t S t e r l i n g N o v 1982 3 1 3 7 0 4 / 1 1 / 1 9 8 2 -
(LIFFE) 3 0 / 0 3 / 1 9 9 5 
P I B O R (MATIF) S e p 1 9 8 8 1 6 3 8 0 8 / 0 9 / 1 9 8 8 -
3 0 / 0 3 / 1 9 9 5 
E u r o y e n (TIFFE〉 J u n 1989 1 2 9 1 0 9 / 1 2 / 1 9 9 0 -
3 0 / 0 3 / 1 9 9 5 
U S 3 0 y r T - b o n d A u g 1977 4 4 4 8 2 2 / 0 8 / 1 9 7 8 -
(CBOT) 3 0 / 0 3 / 1 9 9 5 
G e r m a n B u n d (LIFFE) S e p 1988 1 6 4 5 2 9 / 0 9 / 1 9 8 8 - 丨 
3 0 / 0 3 / 1 9 9 5 
L o n g G i l t (LIFFE) S e p 1982 3 1 2 1 1 8 / 1 1 / 1 9 8 2 -
3 0 / 0 3 / 1 9 9 5 
N o t i o n n e l B o n d F e b 1 9 8 6 2 2 7 5 2 0 / 0 2 / 1 9 8 6 -
(MATIF) 3 0 / 0 3 / 1 9 9 5 
J G B (TSE) O c t 1 9 8 5 2 3 3 8 2 1 / 1 0 / 1 9 8 5 -
3 0 / 0 3 / 1 9 9 5 
Table 4.2.1 Descriptive Statistics of Daily Interest Rate 
Futures 
Series Mean Std.Dev. Max Min 
E u r o d o l l a r {IMM) 9 2 . 2 6 2 . 8 9 9 6 . 9 9 8 3 . 2 9 ~ ~ 
E u r o m a r k (LIFFE) 9 2 . 2 9 1 . 6 1 9 5 . 2 1 9 0 . 1 1 
S h o r t - S t e r l i n g (LIFFE) 8 9 . 8 5 2 . 6 7 9 4 . 8 8 8 4 . 5 0 
P I B O R (MATIF) 9 1 . 3 5 1 . 7 1 9 4 . 5 9 8 4 . 5 3 
E u r o y e n (TIFFE) 9 5 . 3 2 2 . 2 7 9 8 . 2 8 9 1 . 1 9 
U S 3 0yr T - b o n d (CBOT) 8 7 . 8 1 1 4 . 9 3 1 2 2 . 0 0 5 5 . 8 1 
G e r m a n B u n d (LIFFE) 9 0 . 4 5 5 . 2 8 1 0 1 . 3 5 8 0 . 5 0 
L o n g G i l t (LIFFE) 9 4 . 0 1 8.43 1 2 1 . 1 6 7 7 . 1 6 
N o t i o n n e l B o n d (MATIF) 1 0 8 . 3 0 7 . 1 9 1 3 1 . 2 4 8 6 . 9 0 
J G B (TSE) 10 4 . 1 3 6 . 1 4 1 1 8 . 5 5 8 7 . 1 5 
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Table 4.2.3 Correlation Matrix Bond Futures 
T - b o n d B u n d G i l t O a t s J G B 
T - b o n d 1 . 0 0 0 0 
B u n d 0 . 8 8 5 4 1 . 0 0 0 0 
G i l t 0 . 8 4 4 7 0 . 8 9 5 7 1 . 0 0 0 0 
O a t s 0 . 8 5 5 6 0 . 8 1 2 0 0 . 6 8 6 8 1 . 0 0 0 0 
j G B 0 . 3 9 2 9 0 . 1 2 2 4 0 . 3 4 9 0 0 . 8 5 1 9 1 . 0 0 0 0 
Table 4.2.4 Correlation Matrix Cash Bond 
“ T - b o n d B u n d G i l t O a t s J O T 
T - b o n d 1 . 0 0 0 0 ‘ 
B u n d 0 . 7 7 2 1 . 0 0 0 0 
G i l t 0 . 8 2 7 0 . 8 6 4 1 . 0 0 0 0 
O a t s 0 . 3 6 7 0 . 6 4 3 0 . 2 7 8 1 . 0 0 0 0 
J G B 0 . 3 5 9 - 0 . 0 6 4 0 . 2 0 5 - 0 . 6 1 2 1 . 0 0 0 0 
Table 4.2.5 Correlation Matrix Short-term Interest Rate 
Futures 
E u r o $ E u r o m a r k ~ ~ S h o r t - S T G P I B O R E u r o y e n 
E u r o d o l l a r 1 . 0 0 0 0 ‘ 
E u r o m a r k 0 . 1 1 2 8 1 . 0 0 0 0 
S h o r t - S t e r l i n g - 0 . 5 3 4 9 0 . 6 1 4 0 1 . 0 0 0 0 
P i b o r - 0 . 2 9 3 5 0 . 8 7 9 2 0 . 7 1 7 7 1 . 0 0 0 0 
E u r o y e n - 0 . 7 1 1 9 - 0 . 5 4 5 7 - 0 . 4 2 5 1 - 0 . 4 3 1 1 1 . 0 0 0 0 
Table 4.2.6 Correlation Matrix Short-term Interest Rate 
E u r o $ E u r o m a r k S h o r t - S T G P I B O R E u r o y e n 
E u r o d o l l a r 1 . 0 0 0 0 
E u r o m a r k 0 . 3 7 7 1 . 0 0 0 0 
S h o r t - S t e r l i n g - 0 . 1 4 1 0 . 6 4 6 1 - 0 0 0 0 
P I B O R - 0 . 2 2 4 0 . 7 5 8 0.854 1 . 0 0 0 0 




The importance of the stationary assumption had been 
recognized for many years, but the important papers by 
Granger and Newbold (1974), Nelson and Kang (1980) and 
Nelson and Plosser (1982) alerted many to the econometric 
implications of non-stationary. The analysis of 
nonstationary time series, unit roots and cointegration 
have been developed dramatically over the last 12 years. 
Since the idea of cointegration was introduced by Granger 
(1981) in the early 1980,s, it has generated a lot of 
interests among econometricians, macroeconomists and 
financial analysts, and the list of papers {Engle and 
Granger (1987), Engle and Yoo (1987), Stock and Waton 
(1988), and Johansen (1988,1991)} regarding the theory and 
providing applications has expanded rapidly. In this 
section, we review the most common unit root tests and 
provide an overview of the theory of cointegration. 
5.1 UNIT ROOT 
The empirical studies reviewed so far are based on the 
assumption of stationary. In fact, many of economics time 
series involved in financial theories are nonstationary. 
The presence of, at least, one unit root is implied by many 
financial models by the rational use of available 
information by economic agents. Standard applications 
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included futures contracts, stock prices, yield curves' 
real interest rates and exchange rates. There are 
significant differences between stationary and 
nonstationary time series. Shocks to stationary time series 
are necessarily temporary; over time, the effects of the 
shocks will dissipate and the series will revert to its 
long-run mean level. On the other hand, a nonstationary 
series necessarily has permanent components. The mean 
and/or variance of a nonstationary series are time 
dependent. Researchers use sample correlogram to identify a 
nonstationary series. However, problems arise because a 
near unit root process will have the same shaped ACF as a 
unit root process. To illustrate some of the issues 
involved, suppose a time series process Yt is modeled as 
Yt 二 aYt-i + Ut (5.1.1) 
where Ut is Gaussian white noise and a assumed to be 
in the stable region (-1,1), while in reality the process 
is a random walk, i.e., AYt = Ut , then the OLS estimator 
OCn of a (on the basis of a sample of size n) is n-
consistent rather than Vn-consistent, and the asymptotic 
distribution of n(OCn - a) is non-normal. Therefore, in 
testing the hypothesis a = 1 standard asymptotic theory is 
no longer valid. In this case, usual t-test are 
inappropriate under the null of a unit root. Dickey and 
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Fuller (1979,1981) introduced a method to formally test for 
the presence of a unit root. The method used to obtain 
their critical values is typical which is found in the 
literature of modern time series analysis. Due to the 
presence of the unit root process, hypothesis tests 
concerning the coefficients of non-stationary variables 
cannot be conducted using traditional t-tests or F tests. 
Using a Monte Carlo simulation, Dickey and Fuller 
(1979,1881) derive the non-standard distributions of the 
appropriate test statistics. In their Monte Carlo study, 
Dickey and Fuller (1979) found that the critical values of 
the t-statistics depend on whether an intercept and/or time 
trend is included in the regression and on sample size. 
They use the statistics labeled T ‘ T^  and T^  to be the 
appropriate statistics for the following equations 
respectively, 
A Yt = y Yt-1 + + et (5.1.2) 
A Yt 二 OCo + y Yt-1 + + £t (5.1.3) 
A Yt 二 OCo + Y Yt-1 + Otit + 8t (5.1.4) 
In their study, Dickey and Fuller (1979,1981) assume 
that the errors under the distribution theory are 
statistically independent and have a constant variance. 
Phillips and Person (1988) modify the Dickey-Fuller t-
statistics and allows less restrictive nature of the error 
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process. Instead of the Dickey Fuller assumption of 
independence and homogeneity, the Phillips-Person test only 
requires the error terms 8t such that E (£t) = 0 and allows 
the error terms to be weakly dependent and heterogeneously 
distributed. 
The existence of a unit root distorts the standard 
inference of the regression model, and it implies that 
times series is non-stationary. Unit root tests determine 
whether a variable is integrated. In this study. Augmented 
Dickey-Fuller test and Phillips-Person test are applied to 
examine the presence of a unit root in the data. 
To apply the Augmented Dickey-Fuller test of Said and 
Dickey (1984), the following equation is estimated for each 
interest rate futures series： 
A Yt = a + Y Yt-i + I P A Yt-j+i + 8t (5.1.5) 
where Yt equals the interest rate futures prices at 
time t, A stand for changes, and £t is a sequences of 
independent, normally distributed random variables with 
mean zero and constant variance. The number of lagged 
changes j is selected using Schwartz Bayesian criterion 
(SBC), which minimizes the value of 
FPE = T ln(residual sum of squares) + n ln(T) (5.1.6) 
36 
where T is the number of observations' and n is the 
number of parameters estimated in the autoregression. 
To apply for Phillips-Person unit root tests' the 
following equations are considered： 
Yt = b Yt-i + et (5.1.7) 
Yt = a + piYt-i + p2 ( t - T/2) + 8t (5.1.8) 
where T is the number of observations and the 
disturbances term 8t has a zero mean but there is no 
requirement that the disturbance term is serially 
independence and homogeneous. Instead of the Dickey-Fuller 
assumptions of independence and homogeneity, Phillips-
Person test allows the disturbances to be weakly dependent 
and heterogeneously distributed. 
In this study, we use Augmented Dickey-Fuller test and 
Phillips-Person Tests to determine whether short-term and 
long-term interest rate futures follow a random walk. 
Result of the unit root tests for the level and the first 
difference of the interest rate futures are reported in 
chapter six. 
5.2 COINTEGRATION AND ERROR CORRECTION MODEL 
Cointegration is a concept which is related to 
correlation in that it is a measure of the link between two 
(or more ) time series, but it gives a dynamic, long-term 
view of that link. It is applicable to series that may 
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exhibit low correlation in the short run, but will tend to 
move together in the longer term： cointegrated series are 
、、tied together" in the long run, but short-run deviations 
from the long-run equilibrium path are possible, provided 
that these deviations are stationary. 
In regressing one economics variable on another, one 
frequently observes a high R^ and autocorrelated residuals. 
An unstable covariance matrix precludes regression on 
levels, but regression on differences can mask an 
equilibrium relationship. Recognizing this, the possibility 
of finding spurious significance is minimized by the 
techniques of cointegration analysis' which we now 
describe. 
Regarding the cases of 工（0) and J(1) , we find a few 
simple rule concerning linear combination of integrated 
time series： 
a) if At ~ 工（0) then a + p At is J(0) 
if At 〜工⑴ then a + P At is J{1) 
b) if At, Bt are both X(0) then a At + P Bt is X(0) 
c) if At 〜工（0) ,Bt 〜工⑴ then a At + p Bt is J(1) 
d) it is generally true that if At, Bt are both X(1) 
then a At + P Bt is J(1) 
In case (d) , { A ] and {Bt> sequences are integrated of 
order one, J(1) and the residual sequence contains a 
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stochastic trend. This is the case in which the regression 
is spurious. The results from such spurious regressions are 
meaningless in that all error are permanent . In this case, 
it is usually suggested to regress the sequences in first 
differences. However, cases can be found that case (d) does 
not hold and leads to the following definition： 
Suppose that {At) and { B ] sequences are integrated 
if order one but there exist a linear combination 
Zt 二 c + a At + p Bt (5 . 2 .1) 
which is stationary. When such a stationary variables 
1 
exists, we say that { A ] and { B ] sequences are 
cointegrated. The notion of cointegration was introduced by 
Granger (1981) and the literature has been surveyed by 
Hendry (1986) and Engle (1987). 
With the development of cointegration theory, a number 
of international macroeconomics relationships*' that were 
rejected as reflection of short run equilibria, have been 
revived. Many of the empirical literature focus on the 
estimation of a single cointegrating vector using the two-
step procedure of Engle and Granger. 
5.2.1 Cointegration Using Engle and Granger Methodology 
Based on papers by Granger (1986) and Engle and 
Granger (1987), a 2-step estimation procedure for dynamic 
modeling was suggested to test long term relationship 
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between two non-stationary time series. Suppose that we 
have two time series, Xt and Yt which both are integrated 
of order one, then the procedure goes as follows： 
Step 1 ： we regress the following equation in order to test 
whether the series are cointegrated. 
Yt = a + bXt + Zt (5.2.2) 
Using ordinary least square (OLS)' we test equation 
5.2.1 whether the cointegrating residuals' *Zt 二 Yt - a -
bXt are stationary. Stock (1987) has shown that an OLS 
r e g r e s s i o n yields a "super-consistent'' estimator of the j 
cointegrating parameters a and b from equation (5.2.1) when 
the series are cointegrated. The OLS estimates converge to 
the true parameter at a rate proportional to the inverse 
sample size, T - 丄 ， r a t h e r than at T ―…as in the ordinary 
stationary case. 
Step 2: To test whether the series are cointegrated, a 
augmented Dickey-Fuller (ADF) test is performed on the 
following regression： 
AZt 二 中1 Zt + Zi = i t o n & A Z t - i + St (5.2.3) 
Since the { Zt } sequence is a residual from equation 
(5.2.1), no intercept is included into equation (5.2.2). 
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The test for cointegration involves the significance of the 
estimated ^ coefficient. If the ADF t-statistic on the 中 
coefficient is less than the critical value, the Zt 
residuals from the cointegration regression are stationary. 
Then we can conclude that Xt and Yt are CI (1'1). 
Step 3 ： If cointegration exists between the two time 
series (i.e. if the null hypothesis of no cointegration is 
rejected), an error correction model can be used to capture 
the short-run dynamic adjustment of the two time series ！ 
together with their long term relationship term. If both Xt 
and Yt are CI (1,1), the error correction model can be 
expressed as ： 
Y t = Oy0+ OLy (Yt-1 - bXt-1 ) + X i = 1 to n pyi AYt-i 
+ I j 二 1 to m Yyj AXt-j + Vyt ( 5 • 2 . 4 ) 
X t = OCx0+ OCz (Yt-1 - bXt-l) + Si = 1 to n pxi AXt-i 
+ Z j = 1 to m Txj AYt-j + Vxt (5 • 2 . 5 ) 
where b is the parameter of the cointegrating vector 
from equation (5.2.1); n and m are the optimal number of 
lags for the lagged dependent and independent variables, 
respectively and Vyt and Vxt is error term. 
Using the residual from the equilibrium regression, 
the error correction model can be built as 
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Yt = Oy0+ OCy Zt + S i = 1 to n Pyi AYt_i 
+ S j = 1 to n Yyj AXt-j + Vyt ( 5 . 2 . 6 ) 
Xt = axO+ OCz Zt + Si = 1 to n Pxi AXt-i 
+ Z j = 1 to n Yxj AYt-j + Vxt ( 5 • 2 . 7 ) 
where Zt-i is the error correction term [Zt—i = Yt-i -
bXt-i] estimated from the equation (5.2.1) . From equations 
(5.2.5) and (5.2.6), an error correction model is actually 
a v e c t o r - a u t o r e g r e s s i v e (VAR) system constrained by the 丨 
lagged error correction term. From the above discussion, we 
can conclude that if each series contains an independent ; 
unit root, one may consider a vector-autoregression (VAR) 
in differences. However, if non-stationary system is 
cointegrated, a VAR is mis-specified and the error 
correction model of Engle and Granger (1987) provides 
better forecasts. 
5.2.2 Cointegration Using Johansen Methodology 
Applying the Engle-Granger procedure to test the 
presence of cointegration, we assume that the cointegrating 
vector, which corresponds to the long-run multipliers of 
the models, is unique. In the simple bivariate case, it is 
possible to run the Engle-Granger test for cointegration. 
However, in the multivariate case, we know that there may 
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b e m o r e t h a n o n e c o i n t e g r a t i n g v e c t o r . T h e E n g l e - G r a n g e r 
method has not provided a systematic procedure for the 
separate estimation of the multiple cointegrating vectors. 
A more recent approach of cointegration developed by 
Johansen (1988 and 1991) and Johansen and Juselius (1990) 
allows different degrees of integration and is better 
designed to estimate multiple cointegrating vectors. To 
illustrate this, we now examine a method for the estimation 
of cointegration vector(s) in a multivariate framework' 
proposed by Johansen (1988 and 1989)• 
If there exists a linear combination of two or more 
j(l) series which is itself stationary, the series are said 
to be cointegrated. Consider a p x 1 vector of X(1) 
v a r i a b l e s X w h i c h h a s a n V e c t o r - a u t o r e g r e s s i v e ( V A R ) 
I 
r e p r e s e n t a t i o n： 
I 
Xt = AiXt-i + A2Xt-2 + + AkXt_k + St (5 • 2 . 8) 
where £1 k are IIN(0, G), X_i,.. X_k+i are fixed, T is 
the number of observations and k is the number of the 
lagged. Equation (5.2.8) can be reformulated into a vector 
e r r o r c o r r e c t i o n ( V E C M ) f r o m ： 
A Xt 二 Fi A Xt-i +...."•+ Fk-i A Xt-k+i + n Xt-k + Bt (5.2.9) 
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where 1\ 二 — ( 工 - A i - … - A i ) , ( i 二 1".., k-l) ' and n 二 -
( 工 — A i - … - A k ) . This way of specifying the system 
contains information on both the short-term dynamic and 
long term adjustment to changes in Xt' via the estimates of 
Ti and U respectively. We focus on the case when the matrix 
polynomial, 
n(z) = 1- riiZ - Eb z2- — RkZ^ (5.2.10) 
The long-run static equilibrium corresponding to (5.2.7) 
is ： 丨 
n(l) = 0 (5.2.11) 
where the long-run impact matrix H is defined 
n = 1- Hi 一 ri2 - - rik (5.2.12) 
It is useful at this stage to define the following ！ 
decomposition of Ti, define two p x r matrices, a and p ' 
such that： 
n = ocp、 （ 5 . 2 . 1 3 ) 
where p represent the matrix containing the r cointegrating 
vectors, and a represents the matrix of weights of which 
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e a c h c o i n t e g r a t i n g v e c t o r e n t e r s e a c h o f X e q u a t i o n s . T h e 
r o w s o f P 、 f r o m t h e r d i s t i n c t c o i n t e g r a t i n g v e c t o r s s u c h 
t h a t , i f pi' i s t h e r o w o f P 、 : 
Pi、Xt ~ J(0) (5.2.14) 
W h e n n = a p、 h a s r e d u c e d r a n k； t h a t i s t h e r e a r e r < ( n - l ) 
cointegration vectors present in p so that testing for 
cointegrating amounts to finding the number of r linearly 
independent columns in U , which is equivalent to testing , 
I 
that the last (n-r) columns of a are insignificantly small. 
H o w e v e r , i t i s n o t p o s s i b l e t o e s t i m a t e p a n d a 
directly using standard estimation methods. Johansen (1991) 
I 
demonstrates that the likelihood ratio test statistic for 
the hypothesis that there are at most r distinct 
cointegrating vectors is: 
HO : \ � 二 0 
where i 二 r + 1, . . . , n . The restriction, where only the 
first r eigenvalues are non-zero, can be imposed for 
different values of r and then the log maximum likelihood 
function for the restricted model is compared to a standard 
l i k e l i h o o d r a t i o t e s t . T h e r e f o r e , i t i s p o s s i b l e t o t e s t 
the null hypothesis using trace statistic： 
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X,race 二 " T I In ( 1 — X 。 (5.2.15) 
where U , K are the p - r smallest squared 
canonical correlation between the Xt_k and A Xt series, 
corrected for the effect of the lagged differences of the X 
process 
Another test that there are r cointegration vectors 
against the alternative that r +1 exist, that is' the test 
of the significance of the largest Xr is ‘ax statistic ： 
?Wnax 二 -T ln ( 1 + Xr.l ) (5.2.16) 丨 
i 
i 
where r = 0, 1, 2, ••. , n-2, n-1 
Applying the Johansen reduced rank regression 
approach, the vectors error correction model (VECM) can be 
formulated by estimating Tl and F matrix. 
In this study, CATS program will be used to test for 
the presence of unit root, to test the reduced rank and to 
estimate n and r matrix. The result will be counter-




6.1 TESTS FOR UNIT ROOT 
B e f o r e p r o c e e d i n g w i t h c o i n t e g r a t i o n a n a l y s i s , i t i s 
necessary to ensure that both long and short term interest 
rates and implied forward rate derived from bond and 
eurocurrency interest rate futures are integrated of order 
o n e . I n t h i s s e c t i o n , w e u s e t h e s t a n d a r d A u g m e n t e d D i c k e y -
Fuller procedure (Dickey and Fuller, 1979) and Phillips-




6.1.1 Short Term Interest Rate 
T h e s e r i e s o f t h r e e m o n t h e u r o c u r r e n c y d e p o s i t r a t e s 
were each first checked for a unit root using the augmented 
Dickey-Fuller (1979) or ADF with a drift term (The result 
o f A D F t e s t w i t h a l i n e a r t e a m a r e s h o w n i n t h e a p p e n d i x ) = 
Table 6.1.1.1 summarizes the test results. 
A c c o r d i n g t o t h e t e s t r e s u l t s , f o r a l l t h e s e r i e s 
examined the hypothesis of a unit roots cannot be rejected 
at the 5 percent significance level. Unit root tests are 
applied also to the first-differenced series, and the null 
hypothesis of a unit root could be statistically rejected 
f o r a l l t h e s e r i e s , • T h e f i n d i n g s o n t h e w h o l e s u g g e s t t h a t 
each of the price series contains a unit root. 
However, according to the argument b y Schwert (1989) 
and Dejong, Nankervis, Savin and Whiteman (1992), the ADF 
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test lacks power, therefore making it difficult to reject 
the null hypothesis of a unit root. In this study, 
P h i l l i p s - P e r r o n u n i t t e s t a r e a l s o u s e d t o t e s t t h e 
presence of unit root. Table 6.1.1.2 contain the results, 
which are similar to the result using ADF test. 
From tables 6.1.1.1 and 6.1.1.2, we conclude that all 
E u r o c u r r e n c y d e p o s i t r a t e a r e i n t e g r a t e d o f o r d e r o n e . 
Using the same procedure, implied forward rates derived 
f r o m E u r o c u r r e n c y F u t u r e s w e r e c h e c k e d f o r p r e s e n c e o f u n i t 
r o o t . D u e t o t h e e f f e c t o f r o l l o v e r , w e c h e c k d i f f e r e n t 丨 
I 
contract month individually instead of synthetic futures : 
i 
prices. Table 6.1.1.3 and 6.1.1.4 contain the results of 
the Eurocurrency futures which expired on Mar 1995 (The 
r e s u l t s o f A D F t e s t w i t h a d r i f t t e r m a n d a l i n e a r t r e n d 
are shown in the appendix). 
In the table 6.1.1.3, we find that the implied forward 
rates derived from eurocurrency interest rate futures were 
i n t e g r a t e d o f o r d e r o n e . ( T h e r e s u l t s o f A D F t e s t w i t h a 
drift term and a linear trend are shown in the appendix) 
T h e r e f o r e , w e c o n c l u d e d t h a t m o s t i m p l i e d f o r w a r d r a t e s 
d e r i v e d f r o m E u r o c u r r e n c y F u t u r e s a r e I ( 1 ) . 
6.1.2 Long Term Interest Rate 
B a s e d o n t h e m e t h o d u s e d i n s e c t i o n 6 . 1 . 1 , t h e s e r i e s 
of cash bond yield were each checked for a unit root using 
the augmented Dickey-Fuller (1979) or ADF with a drift term 
( T h e r e s u l t s o f A D F t e s t w i t h a d r i f t t e r m a n d a l i n e a r 
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trend are shown in the appendix). Table 6.1.2.1 summarizes 
the test results. 
A c c o r d i n g t o t h e t e s t r e s u l t s , f o r a l l t h e s e r i e s 
examined the hypothesis of a unit roots cannot be rejected 
at the 5 % percent significance level. Unit root tests are 
applied also to the first-differenced series, and the null 
hypothesis of a unit root could be statistically rejected 
for all the series,. The findings on the whole suggest that 
e a c h o f t h e p r i c e s e r i e s c o n t a i n s a u n i t r o o t . T a b l e 
6.1.2.2 contain the results of PP test, which are similar , 
t o t h e r e s u l t u s i n g A D F t e s t . ‘ 
From tables 6.1.1 and 6.1.2, we conclude that cash ‘ 
b o n d y i e l d s a r e i n t e g r a t e d o f o r d e r o n e . U s i n g t h e s a m e 
p r o c e d u r e , i m p l i e d b o n d y i e l d s d e r i v e d f r o m B o n d F u t u r e s 
were checked for presence of unit root. Due to the effect 
of rollover, we check different contract month individually 
instead of synthetic futures prices. Table 6.1.2.3 and 
6.1.2.4 contain the results of the Bond futures which 
expired on Mar 1995 (The results of ADF test with a drift 
term and a linear trend are shown in the appendix). 
From the results shown in table 6.1.2.3 and 6.1.2.4.' 
we concluded that most implied bond yields derived from 
b o n d F u t u r e s a r e i n t e g r a t e d o f o r d e r o n e . 
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Table 6.1.1.1 Testing for unit root in three month 
E u r o c u r r e n c y d e p o s i t r a t e s u s i n g A D F t e s t 
ADF(1) ADF (4) ADF (9) ADF(12) 
Level Series 
U S - 1 . 2 7 - 1 . 2 5 - 1 . 2 8 - 1 . 2 2 
G e r m a n y - 0 . 2 7 - 0 . 2 3 - 0 . 2 5 - 0 . 3 3 
U K - 0 . 8 1 - 0 . 5 0 - 0 . 6 2 - 0 . 8 0 
F r a n c e - 2 . 8 8 * - 2 . 4 5 - 2 . 2 8 - 2 . 0 6 
J a p a n 0 . 0 6 0 . 1 8 0.09 - 0 . 0 5 
Differential 
U S - 3 9 . 5 3 * - 2 4 . 5 3 * - 1 7 . 1 4 * - 1 4 . 0 3 * 
fi 
G e r m a n y - 4 0 . 1 7 * - 2 4 . 5 2 * - 1 6 . 4 9 * - 1 4 . 5 6 * ! 
U K - 4 7 . 8 1 * - 2 6 . 7 9 * - 1 7 . 1 6 * - 1 4 . 5 1 * 丨 
F r a n c e - 4 2 . 2 0 * - 2 6 . 1 6 * - 1 8 . 9 0 * - 1 7 . 1 6 * ‘ 
J a p a n - 4 2 . 7 7 * - 2 4 . 6 9 * - 1 6 . 6 6 * - 1 3 . 5 4 * i 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * a t t h e 5% l e v e l 
； 
Table 6.1.1.2 Testing for unit root in three month | 
eurocurrency deposit rates using PP test 
i 
PP(1) PP (4) PP (9) PP(12) 
Level Series 
U S - 1 . 3 0 - 1 . 3 4 - 1 . 3 8 - 1 . 3 2 
G e r m a n y - 0 . 2 9 - 0 . 2 5 -0.21 - 0 . 3 7 
U K - 0 . 8 1 - 0 . 5 4 - 0 . 7 2 - 0 . 8 1 
F r a n c e - 2 . 8 6 - 2 . 4 2 - 2 . 3 2 - 2 . 1 7 
J a p a n 0 . 1 1 0 . 2 1 0.13 - 0 . 0 4 
Differential 
U S - 4 0 . 6 3 * - 3 4 . 2 3 * - 1 9 . 3 4 * - 1 5 . 2 2 * 
G e r m a n y - 4 1 . 2 7 * - 2 5 . 5 3 * - 1 7 . 4 8 * - 1 5 . 6 6 * 
U K - 4 8 . 9 1 * - 2 7 . 8 0 * - 1 8 . 3 3 * - 1 5 . 2 6 * 
F r a n c e - 4 2 . 2 1 * - 2 7 . 2 6 * - 1 9 . 8 8 * - 1 6 . 9 9 * 
J a p a n - 4 3 . 5 6 * - 2 5 . 7 0 * - 1 7 . 0 3 * - 1 3 . 8 9 * 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * a t t h e 5% l e v e l 
50 
Table 6.1.1.3 Testing for unit root in implied forward 
r a t e s u s i n g A D F t e s t 
ADF(1) ADF (4) ADF (9) ADF(12) 
Level Series 
Eurodollar -1.89 -1.84 -1.74 -1.69 
Euromark -2.11 -2.82 -3.27* -2.95* 
Short -2.45 -2.30 -2.41 -2.16 
Pibor 0.58 0.18 0.06 -0.07 
Euroyen -1.19 -1.46 -2.04 -2.10 
Differential 
Eurodollar -21.74* -14.48* -9.60* -8.07* 
Euromark -17.00* -10.46* -7.81* -6.82* 
Short -16.56* -9.49* -7.87* -6.98* • 
Pibor -13.30* -4.69* -2.82 -1.20 ;: 
Euroyen -14.16* -9.78* -7.55* -5.55* : 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * a t t h e 10% l e v e l | 
a n d ** a t t h e 5% l e v e l I 
T a b l e 6 . 1 . 1 . 4 T e s t i n g f o r u n i t r o o t i n i m p l i e d f o r w a r d 
r a t e s u s i n g P P t e s t | 
“ PP(1) PP (4) PP (9) PP(12) ‘ 
. ^ _ ^ ^ _ ^ _ ^ . . . ^ ^ - ^ - - ^ - ^ ^ > ^ ^ - ^ ^ ^ ^ ^ ^ - ‘ ™ - I 
Level Series i 
E u r o d o l l a r - 1 . 7 1 - 1 . 9 2 - 1 . 9 2 - 1 . 7 0 丨 
E u r o m a r k - 2 . 2 3 - 2 . 5 2 - 2 . 8 6 _ 3 . 2 1 * 
S h o r t - 2 . 5 5 - 2 . 3 6 -2.57 -2.83 
P i b o r 0.62 0 . 2 1 0 . 0 5 - 0 . 0 7 
E u r o y e n - 1 . 3 3 - 1 . 5 6 - 2 . 1 7 - 2 . 2 9 
Differential 
E u r o d o l l a r - 2 1 . 7 4 * - 1 5 . 9 8 ^ - 9 . 5 5 * - 9 . 0 1 * 
E u r o m a r k - 1 8 . 5 6 * - 1 1 . 8 7 * - 9 . 2 2 * - 6 . 9 8 * 
S h o r t - 1 6 . 2 3 * - 9 . 7 9 * - 7 . 1 3 * - 6 . 7 8 * 
P i b o r - 1 3 . 7 8 * - 4 . 8 9 * - 2 . 9 2 * - 2 . 5 6 
E u r o y e n - 1 4 . 7 0 * - 1 0 . 7 2 * - 8 . 1 2 * - 6 . 5 9 * 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * a t t h e 5% l e v e l 
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Table 6.1.2.1 Testing for unit root in cash bond yield 
using ADF test 
‘ ADF(1) ADF (4) ADF (9) ADF(12) 
Level Series 
U S - 2 . 7 1 - 2 . 8 3 - 2 . 7 5 - 2 . 6 9 
G e r m a n y - 1 . 4 2 - 1 . 4 2 - 1 . 4 2 - 1 . 3 8 
U K - 1 . 8 6 - 1 . 9 1 - 1 . 8 2 - 1 . 9 2 
F r a n c e - 2 . 2 6 - 2 . 2 4 - 2 . 1 5 - 2 . 0 2 
J a p a n - 1 . 5 2 - 1 . 5 2 - 1 . 6 5 - 1 . 6 5 
Differential 
U S - 3 8 . 7 0 * - 2 7 . 4 1 * - 2 0 . 1 0 * - 1 6 . 9 5 * 
G e r m a n y - 3 8 . 6 9 * - 2 4 . 5 8 * - 1 7 . 8 4 * - 1 5 . 4 5 * 
U K - 3 8 . 6 4 * - 2 5 . 4 9 * - 1 6 . 7 8 * - 1 4 . 8 2 * » 
F r a n c e - 3 8 . 7 6 * - 2 6 . 5 3 * - 2 0 . 4 3 * - 1 7 . 2 4 * '| 
J a p a n - 3 8 . 7 0 * - 2 3 . 2 9 * - 1 6 . 4 3 * - 1 4 . 5 6 * i ： 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * a t t h e 5% l e v e l ；| 
Table 6.1.2.2 Testing for unit root in cash bond yield 
using PP test j 
PP(1) PP (4) PP (9) PP(12) '丨 
— — i Level Series 丨 
U S - 2 . 6 9 - 2 . 7 4 - 2 . 6 5 -2.70 
G e r m a n y - 1 . 4 7 - 1 . 4 8 - 1 . 5 5 - 1 . 5 6 
U K - 1 . 9 8 - 2 . 0 1 - 1 . 9 3 - 1 . 9 6 
F r a n c e - 2 . 3 6 - 2 . 2 8 - 2 . 1 4 - 2 . 1 1 
J a p a n - 1 . 6 3 - 1 . 6 5 - 1 . 6 7 - 1 . 6 8 
Differential 
U S - 3 9 . 7 1 * - 2 8 . 4 2 * - 2 0 . 2 2 * - 1 6 . 8 9 * 
G e r m a n y - 3 8 . 2 2 * - 2 2 . 9 9 * - 1 7 . 9 0 * - 1 7 . 9 9 * 
U K - 3 8 . 5 6 * - 2 5 . 6 8 * - 1 6 . 6 7 * - 1 3 . 6 7 * 
F r a n c e - 3 8 . 9 0 * - 2 6 . 9 0 * - 2 4 . 0 9 * - 1 7 . 0 3 * 
J a p a n - 3 8 . 2 6 * - 2 3 . 3 5 * - 1 7 . 9 0 * - 1 5 . 7 7 * 
* Statistical significance is indicated by * at the 10% 
level and ** at the 5% level 
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Table 6.1.2 .3 Testing for unit root in implied bond 
y i e l d s u s i n g A D F t e s t 
“ ADF(1) ADF (4) ADF (9) ADF(12) 
Level Series 
U S T - B o n d - 1 . 9 1 - 2 . 0 4 - 1 . 7 5 - 1 . 6 6 
B u n d - 1 . 7 7 - 2 . 0 7 - 1 . 3 9 - 1 . 2 9 
G i l t s - 2 . 2 7 - 1 . 6 6 - 1 . 3 4 - 1 . 4 5 
O a t s - 2 . 1 9 - 2 . 6 9 - 1 . 5 4 - 1 . 6 1 
J G B 0.35 0.18 0.92 0 . 3 5 
Differential 
U S T - B o n d - 1 8 . 6 9 * - 1 1 . 8 8 * - 8 . 5 5 * _ 6 . 4 3 * 
B u n d - 7 . 2 3 * - 5 . 3 4 * - 3 . 8 5 * - 3 . 5 4 * 
G i l t s - 1 0 . 1 3 * - 5 . 7 8 ^ - 4 . 8 3 * - 4 . 2 1 * 〜 
O a t s - 8 . 2 7 * - 6 . 6 3 * - 5 . 2 3 * - 3 . 5 1 * '； 
J G B - 7 . 6 0 * - 5 . 4 2 * - 3 . 4 4 * _ 1 . 9 8 i'l 
I 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * a t t h e 5% l e v e l ；|： 
I 1: 
Table 6.1.2.4 Testing for unit root in implied bond yields 丨 
using PP test ‘ 
I I 
PP(1) PP (4) PP (9) PP(12) 
— — I Level Series I 
U S T - B o n d - 1 . 7 0 - 1 . 7 7 - 1 . 9 6 - 2 . 1 9 ！ 
B u n d 2.23 2 . 6 7 2 . 3 0 2 . 4 5 i 
G i l t s 0.56 0.78 0.90 0.89 
I 
O a t s - 0 . 8 9 - 0 . 6 9 - 0 . 6 5 -0.19 
J G B 1.56 1 . 2 6 0.90 1 . 1 6 , 
Differential 
U S T - B o n d - 2 0 . 8 8 * - 1 3 . 9 8 * - 9 . 7 5 * - 7 . 2 3 * 
B u n d - 7 . 6 7 * - 5 . 9 0 * - 3 . 9 5 * - 3 . 4 7 * 
G i l t s - 1 0 . 5 6 * - 5 . 3 8 * - 4 . 3 3 * - 4 . 9 0 * 
O a t s - 8 . 2 0 * - 6 . 9 0 * - 5 . 7 3 * - 3 . 4 5 * 
J G B - 7 . 9 8 * - 5 . 5 6 * - 3 . 9 4 * - 2 . 5 6 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * at t h e 10% l e v e l 
a n d ** a t t h e 5% l e v e l 
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6.2 TEST FOR CASH-FUTURES RELATIONSHIP 
In this section, we examine the pricing relationship 
between interest rates in the Eurocurrency futures and its 
time deposit markets. Many studies {Fung and Leung (1994), 
Bessler and Covey (1991)； Khoury and Yourougou (1991); 
MacDonald and Hein (1989)； Fama and French (1987)； French 
(1986)} support the view that the futures market provides 
useful information to forecast spot market price movement. 
Therefore, it is important for both practitioners and , 
I 
j | 
researchers to understand the pricing relationship between 丨 
interest rate in the Eurocurrency futures and its time '： 
3 
：1 
deposit markets. | 
The pricing relationship between the Eurocurrency ！ 
futures and its Eurocurrency deposit rates are tested for 
the existence of cointegration. In the last section, both 
• I 
three month eurocurrency deposit rates and eurocurrency 
i 
futures prices were checked for unit root using Augmented j 
I 
Dickey-Fuller test and Phillips-Perron test. The findings | 
I I 
f 
on the whole suggest that each of the prices series contain 
unit root. 
In this section, the Johansen test for cointegration 
is employed to test for the existence of cointegration. 
Table 6.2.1 summarizes the results. 
Both tests suggest that there is one cointegrating 
vector that links Eurocurrency deposit rates and 
Eurocurrency futures. 
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B a s e d o n t h e s a m e p r o c e d u r e , w e e x a m i n e t h e c a s h -
f u t u r e s r e l a t i o n s h i p b e t w e e n b e n c h m a r k g o v e r n m e n t b o n d s a n d 
bond futures. Table 6.2.2 summarizes the results of 
J o h a n s e n c o i n t e g r a t i o n t e s t . 
S i n c e w e f i n d t h a t b o t h s h o r t - a n d l o n g - t e r m i n t e r e s t 
r a t e s a n d i t s f u t u r e , c o n t r a c t s a r e c o i n t e g r a t e d , t h e i r 
r e l a t i o n s h i p c a n b e e x p r e s s e d i n a n e r r o r c o r r e c t i o n m o d e l 




AYt = a Zt-1 + Si=i to k Pi AYt-i + Si=i to k Yi AXt-i + ei j； 
L 
( 5 . 2 . 1 ) : 
丨‘丨 
i 
AXt 二 a Zt-i + Si=i to k pi AXt-i + Si=i to k Yi AYt-i + Bi 'I 




w h e r e Yt i s e i t h e r a E u r o c u r r e n c y d e p o s i t r a t e s o r 丨 
E u r o c u r r e n c y F u t u r e s , Zt-i i s t h e e r r o r c o r r e c t i o n t e r m a n d i 
Xt—i i s t h e c r o s s m a r k e t v a r i a b l e ( e . g . i f Yt d e n o t e s ！ 
E u r o c u r r e n c y d e p o s i t r a t e s , t h e n Xt-i w i l l b e t h e j 
E u r o c u r r e n c y F u t u r e s )； ei i s t h e n o i s e t e r m . 
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Table 6.2.1 Testing for cointegration between the 
eurocurrency interest rate and interest rate futures 
^ax ^ax t^race t^race ^ P 
(90%) (90%) 
"•Eurodollar~~1059.28*~~~10.60~~1060.43* 13.31 0 2 
1.15 2.71 1.15 2.71 1 1 
~"Euromark 18.51** 10.60 18.52** 13.31 0 2 
0.01 2.71 0.01 2.71 1 1 
""Short STG 75.07** 10.60~76.25** 13.31 0 2 
1.18 2.71 1.18 2.71 1 1 
~~Pibor 323.90**~~10.60~~326.37** 13.31 0 2 • 
2.47 2.71 2.47 2.71 1 1 | 
i … 
Euroyen 42.13** 10.60~~42.24** 13.31 0 2 ； 









Note: r denotes the maximum number of cointegration vectors. 丨 
The 10% critical values are taken from Johansen and Juselius 





Table 6.2.2 Testing for cointegration between benchmarks 
government bonds and bond futures 
?Wx ^ax t^race t^race ^ P ^ 
(90%) (90%) 
~~US 75.23** 10.60 76.54** 13.31 0 2 
1.31 2.71 1.31 2.71 1 1 
"^Germany 20.51** 10.60 20.60** 13.31 0 2 
0.09 2.71 0.09 2.71 1 1 
~~UK 80.25** 10.60 81.48** 13.31 0 2 
1.23 2.71 1.23 2.71 1 1 
~"France 224.87**~~~10.60~~226.88** 13.31 0 2 , 
2.01 2.71 2.01 2.71 1 1 j 
I 
Japan 35.22** 10.60 35.32** 13.31 0 2 :; 
0 . 1 0 2 . 7 1 0 . 1 0 2 . 7 1 1 1 丨 
I 
I 





Note: r denotes the maximum number of cointegration vectors. 




6.3 MULTIVARIATE TESTS FOR COINTEGRATION 
To uncover possible long-term linkages between money 
and bond markets from short-run data, this study employs 
the cointegration approach recently proposed in the 
econometric literature. Specifically, the vector error 
correction model of cointegrated series discussed by Engle 
and Granger (1987) is used, which can capture 
simultaneously short- and long-term intermarket 
adjustments. Engle and Granger develop a two-step procedure 
for estimating vector error correction models based on ^ 
least squares estimation of long-run relationships. ; 
i 
However, a bivariate model may suffer from bias because of : 
f 1 
• • t 
no systematic procedure for the separate estimation of the j 
multiple cointegrating vectors. In this study, a modified | 
Engle- Granger procedures is applied by combining it with ! 
Johansen's (1991) method of estimation of long run 丨 
1 丨' 
relationships. ！ ( I 
Five Industrialized nations included in our study are , 
i 
US, UK, Germany, France and Japan which have a huge money 
and capital market with a well developed futures market. 
From section 4.2, we found that there are high correlation 
among five countries‘ money and bond markets. However, the 
unconditional correlation coefficient is a purely static 
concept, in that it takes no account of the ordering with a 
time series. The same correlation will be obtained whatever 
the order, provided all series are jumbled in the same way. 
It is, therefore, not a particularly efficient means of 
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analysis. In this section, we estimate the long run 
relationship among five countries' interest rates using 
cointegration analysis. Advantages of cointegration over 
static (unconditional) and dynamic (conditional) 
correlation modeling include the detection of common 
underlying non-stationary trends, the identification of 
long-run equilibria and the establishment of directions 
and strengths of causal flows which are inherent in any 
cointegrated system. 
The Multivariate test for cointegration and the vector ^ 
error correction model are developed by Johansen (1988 and 丨  
! 
1991) and Johansen and Juselius (1990 and 1991). The vector : 
I 
cointegration and vector error correction model treat all 
f 
variables as endogenous. The five autoregressive interest j 
( 
rate variables can be written as follows： | 
I 
I 
k-\ k-i ^1 ^1 
AUSt= ^ aiiAUSt-i + ^ biiAFrancet-i + ^ ciAUKt-i + ^dhAJapam-i + | 
i=i /=i '=i '=1 j 
! 
k-] ^ j 
^ euAGermanyt - / + y uZt -1 + M-i + £it (6 .1) | 
/=i , 
k-l k-l ^ 
AFrancet = ^ aiAUSt - / + ^ bnAFrancet - / + ^ ciAUKt - / + 
/=1 i=\ '=1 
k-l k-\ 八 
^diiAJapant-i + ^ euAGermanyt - / + y uZt -1 + ^2 + e2t 
i=\ /二1 
( 6 . 2 ) 
k-\ k-\ k-l k-\ 
AUKt = ^ a3iAUSt-i + ^ b3iAFrancet-i + ^ C3iMJKt-i + ^d3iAJaparit - / + 
i=\ /=i f=i /=i 
^1 -
V esiAGermanyt - / + y 4Zt -1 + .^3 + e3t (6.3) 
/=i 
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k-\ k-\ k-] 
^Japant = ^ a4iAUSt - i + ^ b^iAFrancet - / + ^ C4iAUKt - i + 
i=i /=i '=i 
fc-l k-l ^ 
^d4iAJapant-, + ^ e4iAGermanyt - / + y 4/Z? -1 + p-4 + £4t 
/=i /=i 
(6.4) 
k-] k-l k-l 
AGermanyt = ^ asiAUSt - i + ^ bsiAFrancet-i + ^ csiAUKt - / + 
,=1 t=l i=l 
k-l ^1 A 







where k is the number of lags that will generate white • 
i 
(• 
noise, [i i is the drift term, and 8i is the long run error 丨  
^ 
term that is assumed to be iid ~ N(0, I) , Zt—i is the lagged ！ 
i 
f 
value of the long run residual that is estimated by the ‘ 
I 
OLS. There are two parts in the vector error correction j 
model: (1) the long term equilibrium portion, and (2) the j 
short term dynamic error correction portion. The whole | 
j 
system of equation can be written as follow: ‘ 
i 
'AUSt 1 \AUSt - i 1 [USt -1 1 「叫 「£1_ 
AFrancet AFrancet - i Francet -1 l^2 82 
k-\ 
AUKt 二 E r , AUKt-i + n UKt-i + i^3 + £3 
AJaparit '“‘ AJapam-i Japam-x ^l4 £4 
^Germayt _AGermayt - /J \jJermayt - iJ \_\i5] [e5_ 
In the above system of equations, the F matrix 
captures the short term dynamics of the variables' and Y[ 
matrix contains the long run equilibrium of the variables. 
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If n has full rank, the variables in Zt are stationary, 
However, if the rank of H is zero, it implies no 
cointegration relationships. More importantly, if 11 has 
reduced rank, it implies that there are r < (n-l) 
cointegration vectors. In this section, Johansen Maximum 
Likelihood tests are employed to test the reduced rank and 
estimate the T and 11 matrix. 
Before testing the reduced rank of H matrix, we, at 
^ 
first, examine the order of integration of each variable 、 
I' 
! 
that enter the multivariate model and then set the j! 
» 1 
appropriate lag-length of the VAR model. || 
In the section 6.1, we employed ADF test and PP test 丨  
i ‘ 
to check all price series of short and long term interest ‘ 
！ 
rates and their futures and the results were shown in table j 
6.1.2 to 6.1.5. Thus, we conclude that all Eurocurrency i 
deposit rate, cash bond yield, implied forward rates ‘ 
derived from eurocurrency futures and bond yield derived ！ 
from bond futures need to be differenced once to induce t 
/ 
stationary and that they are integrated of order one. 
In order to ensure Gaussian error terms in the Vector 
Error Correction Model (VECM) , we use an optimal model 
selection procedure based on the usual Schwartz information 
criterion to determine the lag length of the model. The 
corresponding residuals were then tested for serial 
correlation using Ljung-Box test. The estimated lag length 
would be used if the residuals could pass the serial 
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correlation test. If they could not, the lag length would 
be increased until the serial correlation in the residuals 
were removed. Since the conditions for cointegrating are 
met, we proceed to test the long run relationships among 
the five money and bond markets. 
6.3.1 Cointegration In The International Money Markets 
The series of three month eurocurrency deposit rates 
among the five countries were first checked for the • 
presence of cointegration using Johansen procedure. Table 
I 
6.3.1.lsummarizes the test results. | 
't 
I 
Both tests indicate that there is more than two 
cointegrating relation. The Trace test rejects the null | 
hypothesis of r=2 in favor of r=3. The ?Wx test reject the | 
i 
null of r < 2 in favor of r = 3 at the ten percent level. j 
The following tables contain the estimation results ！ 
i 
for the vector error correction model. The parameter 
estimates are provided together with their t-statistics. , 
The estimated a - matrix are shown in table 6.3.1.2. 
From the estimates of a , we can see US short term 
interest rate has a relative higher weight of cointegrating 
relationship with Germany, France and Japan short term 
interest rates. .As indicated in the results, short term 
interest rates can be affected by the values of itself and 
other countries, especially G3 (US, Germany and Japan) in 
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the long run. The results suggest that US plays a dominant 
role in the international money markets. In the case of 
European countries (Germany & France), we find that Euro-
deutschmark shows influence over France. This result may 
indicate that pegging exchange rate system within EMS made 
Pibor more sensitive to Eurodeutschmark. Euroyen was less 
influence by short term interest rates of other countries. 
Therefore , the results suggest, as other studies have that 
Since Japan government have not opened her financial market 
until early 90's, Euroyen is relatively insensitive to _ 
I 
short term interest rates of other countries. In table ![, 
!； 
6.3.3 and 6.3.4. summarize the estimated error correction '丨 
I 
1丨 
coefficient matrix p and the estimated long run impact !丨 
i 
matrix H • ‘ 
t 
The estimated short term dynamic adjustment matrix r j 
is shown in table 6.3.1.5. (The estimated short term 1 
[ 
dynamic adjustment matrix T of other lagged values ( From ! 
1 
t-2 to t-19) are shown in the appendix) . As indicated in 
the results, the changes of the short term interest rates ( 
display a random walk in the short-run. In other words, the 
short-run fluctuation of the short term interest rates 
cannot be predicted by the lag value of any variable. 
Therefore, the results suggest, as other studies {e.g. 
DeGennaro, Kunkel and Lee (1994)}have, the money markets is 
efficient in the short-run. However, the estimates in the 
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long-run impact matrix {U) suggest that the short- term 
interest rates are moving together in the long run. 
A question that follows is whether the relationship 
between money markets is recent phenomenon started in the 
late-1980's or an earlier one that began in the 1990's. To 
investigate this, the sample is divided into three sub-
periods ： t h e first period from January 1985 to September 
1987 which is the period between 1987 stock market crash； 
the second period from November 1987 to May 1992 which is 
the period from 1987 stock market crash to the crisis of 对丨 
i > 
European Monetary System (EMS) ； the last period from July ,|； 
!i i,] 
1992 to March 1995 which is post-EMU crisis. By comparing ri 
(； 
h 
the empirical results from the three sub-periods' it may ji 
！ 
t 
reveal changes in the relationship between the money ！ 
i, 
markets. Out of these three sub-periods, the first sub- i 
I 
period includes the October 1987 stock market crash, which ! 
lead to the global financial market more integrated. From a j 
number of studies { Bennett and Kelleher (1988) King and j 
Wadhwani (1990) and Roll (1988)} , the linkage of stock | 
( 
markets became more integrated after the crash. Therefore, 
in this study, we compare the two sub-period before and 
after the stock market crash and investigate whether the 
same pattern happened in the money markets. After Jun 1992, 
UK and Italy withdrew from the EMS. In this study, 
comparing the periods before and after the crisis, we 
investigate any changes in the relationship between the 
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m o n e y m a r k e t s , e s p e c i a l l y b e t w e e n t h r e e E u r o p e a n c o u n t r i e s 
( G e r m a n y , F r a n c e a n d U K ) . 
B a s e d o n t h e p r o c e d u r e w e u s e d b e f o r e , t h e s e r i e s o f 
three month eurocurrency deposit rates among the five 
countries between the period from January 1985 to October 
1987 were first checked for the presence of cointegration 
using Johansen procedure. Table 6.3.1.6 summarizes the test 
results. 
B o t h t e s t i n d i c a t e s t h e r e i s m o r e a t l e a s t o n e 
c o i n t e g r a t i n g r e l a t i o n . T h e T r a c e t e s t r e j e c t s t h e n u l l _ 
!. 
hypothesis of r=0 in favor of r=l. The A^ax test reject the 丨丨 
l'i 
\ |丨 
null of r < 1 in favor of r = 2 at the ten percent level. !,| 
h I 
We conclude that r = 2 following Johansen and Juselius ‘ 
t 
\ 
(1990), who appear to favor the A^ax test. T and H matrix : 
！ 
are shown in the appendix, we find that the degree of j 
i n t e g r a t i o n b e t w e e n s h o r t term i n t e r e s t rates a m o n g five | 
industrialized countries is weaker than that of the whole | 
sample period. j 
Table 6.3.1. summarizes the test results of Johansen f 
cointegration procedures on five eurocurrency rate during 
the period from Nov 1987 and Mayl992. 
B o t h t e s t i n d i c a t e s t h e r e i s a t l e a s t o n e 
c o i n t e g r a t i n g r e l a t i o n . T h e T r a c e t e s t r e j e c t s t h e n u l l 
h y p o t h e s i s o f r = 0 i n f a v o r o f r=l. T h e A^ax t e s t r e j e c t t h e 
null of r < 1 in favor of r = 2 at the ten percent level. 
C o m p a r i n g t h e e m p i r i c a l r e s u l t s b e t w e e n t h e p e r i o d b e f o r e 
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and after October 1987 stock market crash, we find that 
inter-market linkages remain unchanged after the stock 
market crash. Contrast to other studies which found that 
the international stock markets become more integrated, 
these results suggest that 1987 stock markets crash did not 
strengthen the interrelationship of the international money 
markets. Checking the T and H matrix, we find that the 
international transmission of short term interest rates 
remains the same after world stock markets crash in 1987. 
Table 6.3.1.8 summarizes the test results of Johansen -
cointegration procedures on five eurocurrency rate during 
the period from July 1992 and Marchl995. 
B o t h t e s t i n d i c a t e s t h e r e i s m o r e t h a n t w o 
c o i n t e g r a t i n g r e l a t i o n . T h e T r a c e t e s t r e j e c t s t h e n u l l 
hypothesis of r=2 in favor of r=3. The Ka^ test reject the 
null of r < 2 in favor of r = 3 at the ten percent level. 
C o m p a r i n g t h e e m p i r i c a l r e s u l t s b e t w e e n t h e p e r i o d b e f o r e 
a n d a f t e r t h e c r i s i s o f E u r o p e a n M o n e t a r y S y s t e m ( E M S ) 
which UK and Italy withdrew from the system, we find that 
inter-market linkages strengthen after the crisis. The 
results may indicate that the gradual deregulation of 
interest rate and exchange rate controls and lifting of 
restrictions on international capital movements have 
permitted the international financial market to become 
more closely integrated in the recent years. 
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6.3.2 Cointegration In The Interest Rate Futures Markets 
After checking he series of three month eurocurrency 
deposit rates among the five countries, implied forward 
rates derived from interest rate futures were checked for 
t h e p r e s e n c e o f c o i n t e g r a t i o n u s i n g J o h a n s e n p r o c e d u r e . 
Table 6.3.2.1summarizes the test results. 
B o t h t e s t s i n d i c a t e t h a t t h e r e i s a t l e a s t o n e 
cointegrating relation. The Trace test rejects the null 
hypothesis of r=0 in favor of r=l. The X^ax test reject the 
null of r < 1 in favor of r : 2 at the ten percent level. 
This result is similar to the result using eurocurrency 
interest rates. 
T h e f o l l o w i n g t a b l e s c o n t a i n t h e e s t i m a t i o n r e s u l t s 
f o r t h e v e c t o r e r r o r c o r r e c t i o n m o d e l . T h e p a r a m e t e r 
estimates are provided together with their t-statistics. 
The estimated a - matrix are shown in table 6.3.2.2 
F r o m t h e e s t i m a t e s o f a , w e c a n s e e G e r m a n y s h o r t 
term interest rate has a relative higher weights (0.029) 
and (0.034) of cointegrating relationship with France and 
UK short term interest rate respectively. The results 
s u p p o r t t h e v i e w t h a t i n o r d e r t o m a i n t a i n E u r o p e a n 
Exchange Rate Mechanism {ERM) , Germany, France and the UK 
m u s t a d j u s t t h e i r i n t e r e s t r a t e s i n t h e s a m e d i r e c t i o n . I n 
table 6.3.2.3 and 6.3.2.4 summarize the estimated error 
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correction coefficient matrix p and the estimated long run 
impact matrix 11. 
The estimated short term dynamic adjustment matrix F 
is shown in table 6.3.2.5. (The estimated short term 
d y n a m i c a d j u s t m e n t m a t r i x T o f o t h e r l a g g e d v a l u e s ( F r o m 
t-2 to t-19) are shown in the appendix) • As indicated in 
the results, the changes of the implied forward rates 
derived from interest rate futures display a random walk in 
the short-run. In other words, the short-run fluctuation of 
the implied forward rates cannot be predicted by the lag 
v a l u e o f a n y v a r i a b l e . T h e r e f o r e , t h e i n t e r e s t r a t e f u t u r e s 
m a r k e t s i s e f f i c i e n t i n t h e s h o r t - r u n . H o w e v e r , t h e 
estimates in the long-run impact matrix (H) suggest that 
the implied forward rates derived from interest rate 
futures are moving together in the long run. 
S i n c e T I F F E E u r o y e n F u t u r e c o n t r a c t s w e r e o n l y 
introduced in 1989, we cannot examine the difference 
between international money market interrelationship 
before and after 1987 stock market crash. Therefore, we 
only divided our sample into two sub- periods: The first 
period is from Jun 1989 to May 1992' which is the period 
b e f o r e E u r o p e a n m o n e t a r y c r i s i s ; a n d t h e s e c o n d p e r i o d i s 
from Jul 1992 to Mar 1995, which is the period after 
E u r o p e a n c r i s i s . B y c o m p a r i n g t h e e m p i r i c a l r e s u l t s f r o m 
the two sub-periods, it may reveal changes in the 
relationship among interest rate futures markets. 
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Table 6.3.2.6 summarizes the test results of Johansen 
cointegration procedures on five implied forward rates from 
interest rate futures during the period from Jun 1989 and 
Mayl992. 
Both test indicates there is at least one 
cointegrating relation. The Trace test rejects the null 
hypothesis of r=0 in favor of r=l. The A^ax test reject the 
null of r < 1 in favor of r 二 2 at the ten percent level. 
We conclude that r 二 2 following Johansen and Juselius 
I 
(1990), who appear to favor the ?Wx test. Y and Yl matrix 
are shown in the appendix. 
Table 6.3.2.7 summarizes the test results of Johansen 
cointegration procedures on five implied forward rates from 
interest rate futures during the period from July 1992 and 
Marchl995• 
B o t h t e s t i n d i c a t e s t h e r e i s m o r e t h a n t w o 
c o i n t e g r a t i n g r e l a t i o n . T h e T r a c e t e s t r e j e c t s t h e n u l l 
hypothesis of r=2 in favor of r=3. The ?Wx test reject the 
null of r < 2 in favor of r = 3 at the ten percent level. 
We conclude that r = 2 following Johansen and Juselius 
(1990), who appear to favor the Ka^ test, r and 11 matrix 
are shown in the appendix. Comparing the empirical results 
b e t w e e n t h e p e r i o d b e f o r e a n d a f t e r t h e c r i s i s o f E u r o p e a n 
Monetary System (EMS) w M c h UK and Italy withdrew from the 
system, we find that inter-market linkages strengthen 
a f t e r t h e c r i s i s . T h e r e s u l t s , w h i c h a r e s i m i l a r t o t h e 
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results of the three-month eurocurrency deposit rates, may 
indicate that the gradual deregulation of interest rate 
and exchange rate controls and lifting of restrictions on 
international capital movements are the main factor to 
strengthen interest rate linkages in recent years. 
6.3.3 Cointegration In The International Bond Markets 
In this section, the series of bond yields derived 
from government benchmark bonds among the five countries _ 
were first checked for the presence of cointegration using 丨 
) 




B o t h t e s t s i n d i c a t e t h a t t h e r e i s a t l e a s t o n e ； 
c o i n t e g r a t i n g r e l a t i o n . T h e T r a c e t e s t r e j e c t s t h e n u l l 
hypothesis of r=0 in favor of r=l. The X^ax test reject the 
null of r < 1 in favor of r = 2 at the ten percent level. 
We conclude that r = 2 following Johansen and Juselius 
(1990), who appear to favor the Ka^ test. 
T h e f o l l o w i n g t a b l e s c o n t a i n t h e e s t i m a t i o n r e s u l t s 
for the vector error correction model. The parameter 
estimates are provided together with their t-statistics. 
The estimated a - matrix are shown in table 6.3.3.2. 
From the estimates of a , we can see US long term 
interest rate has a relative higher weight (0.002) of 
c o i n t e g r a t i n g r e l a t i o n s h i p w i t h J a p a n l o n g t e r m i n t e r e s t 
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rate. In table 6.3.3.3 and 6.3.3.4. summarize the estimated 
error correction coefficient matrix p and the estimated 
long run impact matrix Yl. 
The estimated short term dynamic adjustment matrix F 
is shown in tables 6.3.3.5 and 6.3.3.6 (The estimated short 
term dynamic adjustment matrix T of other lagged values ( 
From t-3 to t-19) are shown in the appendix). As indicated 
in the results, the changes of the long term interest rates 
display a random walk in the short-run. In other words' the • 
short-run fluctuation of the long term interest rates 《 
\ 
cannot be predicted by the lag value of any variable. :' 
� ‘ k^ 
T h e r e f o r e , t h e r e s u l t s , t o g e t h e r w i t h t h e c a s e o f m o n e y 丨 
markets, suggest that both money and bond markets are ； 
f 
e f f i c i e n t i n t h e s h o r t - r u n . H o w e v e r , t h e e s t i m a t e s i n t h e ;1 
i 
long-run impact matrix (H) suggest that the long term ‘ 
I 
interest rates are also moving together in the long run. , 
j . I 
I n o r d e r t o e x a m i n e w h e t h e r t h e r e l a t i o n s h i p b e t w e e n 
bond markets is recent phenomenon started in the late-
1980's or an earlier one that began in the 1990's' we adopt 
the same procedure when we investigate the international 
bond markets. The sample is divided into three sub-periods： 
the first period from January 1985 to September 1987 which 
is the period between 1987 stock market crash； the second 
period from November 1987 to May 1992 which is the period 
from 1987 stock market crash to the crisis of European 
Monetary System (EMS) ； the last period from July 1992 to 
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March 1995 which is post-EMU crisis. By comparing the 
empirical results from the three sub-periods, it may reveal 
changes in the relationship between the bond markets. 
Based on the procedure we used before, the series of 
bond yields derived from benchmark government bonds among 
the five countries between the period from January 1985 to 
October 1987 were first checked for the presence of 
c o i n t e g r a t i o n u s i n g J o h a n s e n p r o c e d u r e . T a b l e 6 . 3 . 3 . 7 
summarizes the test results. 
B o t h t e s t i n d i c a t e s t h e r e i s m o r e a t l e a s t o n e _ 
)， 
c o i n t e g r a t i n g r e l a t i o n . T h e T r a c e t e s t r e j e c t s t h e n u l l ') 
\ 
hypothesis of r=0 in favor of r=l. The ?Wx test reject the :; 
X I 
null of r < 0 in favor of r = 1 at the ten percent level. 1 
1 
Therefore, We conclude that r : 1. T and R matrix are : 
！ 
shown in the appendix. we find that the degree of ( 
integration between long term interest rates among five i 
industrialized countries is weaker than that of the whole 丨 
sample period. 丨 
i 
Table 6.3.3.8 summarizes the test results of Johansen 
cointegration procedures on five eurocurrency rate during 
the period from Nov 1987 and May 1992. 
B o t h t e s t i n d i c a t e s t h e r e i s a t l e a s t o n e 
cointegrating relation. The Trace test rejects the null 
hypothesis of r=l in favor of r=2. The ?Wx test reject the 
null of r < 0 in favor of r 二 1 at the ten percent level. 
C o m p a r i n g t h e e m p i r i c a l r e s u l t s b e t w e e n t h e p e r i o d b e f o r e 
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and after October 1987 stock market crash, we find that 
inter-market linkages strengthen after the stock market 
crash. The results, as indicated in other studies, suggest 
the international bond markets become more integrated. 
Checking the F and 11 matrix, we find that the 
international transmission of short term interest rates is 
stronger after world stock markets crash in 1987. 
Table 6.3.3.9 summarizes the test results of Johansen 
cointegration procedures on five eurocurrency rate during 
the period from July 1992 and Marchl995. , 
. | > i 
r 
•t 
B o t h t e s t i n d i c a t e s t h e r e i s m o r e t h a n t w o >) 
c o i n t e g r a t i n g r e l a t i o n . T h e T r a c e t e s t r e j e c t s t h e n u l l : 
h y p o t h e s i s o f r = 2 i n f a v o r o f r = 3 . T h e ^ a x t e s t r e j e c t t h e “ 
•‘ 
null of r < 2 in favor of r = 3 at the ten percent level. ‘ 
V 
I 
C o m p a r i n g t h e e m p i r i c a l r e s u l t s b e t w e e n t h e p e r i o d b e f o r e ( 
a n d a f t e r t h e c r i s i s o f E u r o p e a n M o n e t a r y S y s t e m ( E M S ) * 
I 
w h i c h U K a n d I t a l y w i t h d r e w f r o m t h e s y s t e m , w e f i n d t h a t 丨 
I i 
I 
i n t e r - m a r k e t l i n k a g e s s t r e n g t h e n a f t e r t h e c r i s i s . T h e 丨 
results, with the results of cointegration test for the 
international money markets, provide the evidence that the 
gradual deregulation of interest rate and exchange rate 
controls and lifting of restrictions on international 
capital movements have permitted the international 
financial market to become more closely integrated in 
recent years• 
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6.3.4 Cointegration In The Bond Futures Markets 
After checking he series of cash bond yields among 
the five countries, implied bond yields derived from bond 
futures were checked for the presence of cointegration 
using Johansen procedure. Table 6.3.4.1.summarizes the test 
results. 
Both tests indicate that there is at least one 
cointegrating relation. The Trace test rejects the null 
hypothesis of r=l in favor of r=2. The X,ax test reject the .^  
:5 7 
null of r < 1 in favor of r = 2 at the ten percent level. j 
'K 
This result is similar to the result of cash bond yields ； 
if\ 




The following tables contain the estimation results ‘ 
'f 
:i 
for the vector error correction model. The parameter | 
estimates are provided together with their t-statistics, , 
The estimated a - matrix are shown in table 6.3.4.2 r 
i! 
i 
From the estimates of a , we can see Germany short | 
term interest rate has a relative higher weights (0.029) ‘ 
and (0.034) of cointegrating relationship with France and 
UK short term interest rate respectively. The results 
support the view that in order to maintain European 
Exchange Rate Mechanism (ERM), Germany, France and the UK 
must adjust their interest rates in the same direction. In 
table 6.3.4,3 and 6.3.4.4 summarize the estimated error 
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correction coefficient m a t r i x p and the estimated long run 
impact m a t r i x fl • 
The estimated short term dynamic adjustment m a t r i x 厂 
is shown in table 6.3.4,5. (The estimated short term 
dynamic adjustment m a t r i x T of other lagged values { From 
t-2 to t-19) are shown in the appendix) . As indicated in 
the results, the changes of implied bond yields derived 
from b o n d futures display a random w a l k in the short-run. 
In other w o r d s , the short-riin fluctuation of implied bond 
,!j 
vields cannot be pred i c t e d b v the lag value of any S 
一 i 
v a r i a b l e . Therefore, b o n d futures markets is efficient in ^ 
i 
i 
the short-run. However, the estimates in the long-run ; 
• !) 
impact m a t r i x (11) suggest that the implied b o n d yields | 
I 
• 1广 
d e r i v e d from bond futures are moving together in the long ) 
I 
r u n . I 
S i n c e L I F F E G e r m a n B u n d F u t u r e c o n t r a c t s w e r e o n l y ^ 
introduced in 1988, we cannot examine the difference | 
between international bond market interrelationship before \ 
i*' 
and after 1987 stock market crash. Therefore, we only 
divided our sample into two sub- periods: The first period 
is from Sep 1988 to May 1992, which is the period before 
E u r o p e a n m o n e t a r y c r i s i s； a n d t h e s e c o n d p e r i o d i s f r o m J u l 
1992 to Mar 1995, which is the period after European 
c r i s i s . B y c o m p a r i n g t h e e m p i r i c a l r e s u l t s f r o m t h e t w o 
sub-periods, it may reveal changes in the relationship 
among bond futures markets. 
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Table 6.3.4.5 summarizes the test results of Johansen 
cointegration procedures on implied bond yields among five 
industrialized countries during the period from Jun 1989 
and Mayl992. 
The Trace test cannot rejects the null hypothesis of 
r=0. The ?Wx test reject the null of r < 0 in favor of r 二 
1 at the ten percent level. We conclude that r = 1 
following Johansen and Juselius (1990), who appear to favor 
the A^ax test, r and 11 matrix are shown in the appendix. 
Table 6.3.4.6 summarizes the test results of Johansen ‘ 
丨) V 
cointegration procedures on implied bond yields among five | 
i 
industrialized countries during the period from July 1992 J 
1^  
and Marchl995 . !) 
I 
Both test indicates there is more than two '“ 
c o i n t e g r a t i n g r e l a t i o n . T h e T r a c e t e s t r e j e c t s t h e n u l l | 
hypothesis of r=2 in favor of r=3. The A^ax test reject the , 
^ 
null of r < 2 in favor of r 二 3 at the ten percent level. ', 
i 
Therefore, we conclude that r 二 3. F and H matrix are \ 
！ 
/ 
shown in the appendix. Comparing the empirical results 
between the period before and after the crisis of European 
Monetary System (EMS) which UK and Italy withdrew from the 
system, we find that inter-market linkages strengthen 
after the crisis. The results, which are similar to the 
results of cash bond yields, may indicate that the gradual 
deregulation of interest rate and exchange rate controls 
and lifting of restrictions on international capital 
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movements are the main factor to strengthen interest rate 
























Table 6.3.1.1 Johansen test for cointegration among five 
c o u n t r i e s‘ e u r o c u r r e n c y t h r e e - m o n t h D e p o s i t r a t e s 
Xmax Xmax t^race t^race ^ P ^ 
(90¾) (90¾) 
4 0 . 1 1 * * 2 0 . 9 0 8 9 . 9 5 * * 6 4 . 7 4 0 5 
2 3 . 0 4 * * 1 7 . 1 5 4 9 . 8 4 * * 4 3 . 8 4 1 4 
1 5 . 9 9 * * 1 3 . 3 9 2 6 . 8 0 * * 2 6 . 7 0 2 3 
8.26 1 0 . 6 0 1 0 . 8 1 1 3 . 3 1 3 2 
2 . 5 5 2 . 7 1 2 . 5 5 2 . 7 1 4 1 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * *at t h e 10% l e v e l 
N o t e : r d e n o t e s t h e m a x i m u m n u m b e r of c o i n t e g r a t i o n v e c t o r s . 
T h e 10% c r i t i c a l v a l u e s a r e t a k e n f r o m J o h a n s e n a n d J u s e l i u s 




Table 6.3 .1.2 a - Matrix .: 
^ 
OCi 0t2 OC3 : 
7 
-0.001 0.001 -0.002 , 
( - 0 . 7 6 9 ) ( 1 . 7 8 1 ) ( - 2 . 9 8 0 ) ！ 
0 . 0 0 6 0 . 0 0 1 - 0 . 0 0 4 [ 
(3.808) (0.58) ( - 2 . 0 6 4 ) | 
0 . 0 0 1 0.003 0 . 0 0 1 I 
(0.572) (4.538) (1.267) ( 
0 . 0 0 2 0 . 0 0 1 - 0 . 0 0 1 ^ 
(3.350) (0.333) ( - 1 . 2 6 7 ) | 
0 . 0 0 2 - 0 . 0 0 1 0 . 0 0 1 I 
(4.006) ( - 0 . 0 9 7 ) (0.296) < , 
Table 6.3.1.3 p - Matrix 
Pi P2 P3 一 
1.000 2.020 2.252 
-1.604 -0.894 0.984 
0.342 -2.013 -1.380 
0.526 1.000 -0.325 
0.807 0.395 1.000 
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T a b l e 6 . 3 . 3 . 4 11 - M a t r i x 
n = ap' 
-0.004 -0 . 002 0.001 0.001 -0.002 
(-1.988) (-1.869) (1.048) (2.249) (-2.574) 
-0.003 -0.014 0.006 0.005 0.001 
(-0.501) (-4.185) (1.734) (3.196) (0.201) 
0.010 -0.002 -0.008 0.003 0.003 
(3.222) (-1.073) (-3.756) (3.158) (2.225) 
0.002 -0.003 -0.001 0.001 0.001 
(0.907) (-2.608) (0.365) (1.981) (1.553) 
0 . 0 0 2 - 0 . 0 0 3 - 0 . 0 0 1 0 . 0 0 1 0 . 0 0 2 ,， 




Table 6.3.2.5 Short Term Dynamics (F) Matrix )丨 
i: 
t-1 US France UK Japan Germany J 
^ -0004 -0.001 0.003 0.010 0.009 I 
(-0.213) (-0.14) (0.301) (0.510) (0.810) i 
1 
France 0.013 0.005 0.031 -0.041 0.070 { 
(0.219) (0.216) (1.020) (-0.670) (1.093) 
I 
UK 0.001 0.001 0.125 0.003 0.001 ^ 
(0.047) (0.040) (0.108) (0.070) (-0.027) ‘ 
I 
Japan 0.001 0.001 0.020 -0.011 -0.012 
(0.082) (0.201) (0.214) (-1.193) (-0.065) ^ 
/ 
Germany 0.008 0.004 0.001 0.005 -0.008 
(0.165) (0.780) (0.120) (0.255) (-0.610) 
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Table 6.3.1.6 Johansen test for cointegration among five 
countries‘ eurocurrency three-month Deposit rates between 
the period from Jan 1985 to Sep 1987. 
^max m^ax t^race t^race ^ P ^ 
(90¾) (90¾) 
3 3 . 6 7 * * 2 0 . 9 0 7 6 . 0 9 * * 64.74 0 5 ~ 
2 7 . 1 2 * * 1 7 . 1 5 4 2 . 4 2 4 3 . 8 4 1 4 
7 . 9 6 1 3 . 3 9 1 5 . 3 0 2 6 . 7 0 2 3 
4 . 9 3 1 0 . 6 0 7。34 1 3 . 3 1 3 2 
2 . 4 1 2 . 7 1 2 . 4 1 2 . 7 1 4 1 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * *at t h e 10% l e v e l 
Table 6.3.1.7 Johansen test for cointegration among five 
countries' eurocurrency three-month Deposit rates between 
the period from Nov 1987 to May 1992. 
Xmax ^^ max t^race t^race ^ P ^ 
(90¾) (90¾) 
2 4 . 8 2 * * 2 0 . 9 0 6 4 . 7 3 * * 64.74 0 5 
1 8 . 8 5 * * 1 7 . 1 5 3 9 . 9 1 4 3 . 8 4 1 4 
1 3 . 2 8 1 3 . 3 9 2 1 . 0 6 2 6 . 7 0 2 3 
7 . 5 7 1 0 . 6 0 7 . 7 8 1 3 . 3 1 3 2 
0.22 2 . 7 1 0.22 2 . 7 1 4 1 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * *at t h e 10% l e v e l 
Table 6.3.1.8 Johansen test for cointegration among five 
countries' eurocurrency three Month Deposit rates between 
the period from July 1992 to Mar 1995. 
Xjoax m^ax t^race t^race ^ P ^ 
(90¾) (90¾) 
4 9 . 1 8 * * 2 0 . 9 0 9 8 . 3 2 * * 64.74 0 5 
2 1 . 1 1 * * 1 7 . 1 5 4 9 . 1 4 * * 4 3 . 8 4 1 4 
1 6 . 3 1 * * 1 3 . 3 9 2 8 . 0 4 * * 2 6 . 7 0 2 3 
8.14 1 0 . 6 0 11.73 1 3 . 3 1 3 2 
3 . 5 8 * * 2 . 7 1 3 . 5 8 * * 2 . 7 1 4 1 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * *at t h e 10% l e v e l 
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Table 6.3.2.1 Johansen test for cointegration among five 
countries' implied forward rates derived from interest 
rate futures. 
m^ax m^ax t^race t^raca ^ P ^ 
(90¾) (90¾) 
30.00** 20.90 71.67** 64.74 0 5 
21.02** 17.15 41.67 43.84 1 4 
8.71 13.39 20.65 26.70 2 3 
7.43 10.60 11.94 13.31 3 2 
4.50** 2.71 4.50 2.71 4 1 
* Statistical significance is indicated by * *at the 10% level 
Table 6.3.2.2 a - Matrix 
OCi OC2 










Table 6.3.2.3 p - Matrix 
fi ‘ S 






T a b l e 6 . 3 . 3 . 4 11 - M a t r i x 
n - ocp' 
-0.008 0.002 0.005 -0.001 -0.012 
(-2.175) (0.982) (2.694) (-0.516) (-2.277) 
0.019 -0.010 -0.009 0.010 0.028 
(2.485) (-2.632) (-2.357) (-2.583) (2.463) 
0.022 -0.013 -0.010 -0.013 0.032 
(2.866) (-3.310) (-2.588) (-3.555) (2.816) 
- 0 . 0 0 4 0 . 0 0 1 0 . 0 0 2 0 . 0 0 1 - 0 . 0 0 6 
(-1.183) (0.849) (-1.316) (0.380) (-1.210) 
0.002 -0.001 -0.001 0.001 0.003 
(0.478) (-0.198) (-0.600) (0.150) (0.502) 
Table 6.3.2.5 Short Term Dynamics (T) Matrix 
t ^ US France UK Japan Germany 
US 0.038 0.005 -0.009 0.022 0.036~~~ 
(1.296) (0.297) (-0.610) (0.674) (1.153) 
France 0.090 0.055 0.002 0.093 —0.034 
(1.458) (1.367) (0.446) (1.378) (-0.513) 
UK 0.116 -0.067 -0.009 -0.111 0.002 
(1.930) (-1.898) (-1.157) (-1.680) (0.062) 
Japan 0.032 0.003 -0.010 -0.048 -0.022 
(1.173) (0.170) (-0.798) (-1.635) (-0.771) 
Germany 0.048 -0.030 0.008 0.081 0.012 
(1.404) (-1.515) (0.518) (1.172) (0.328) 
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Table 6.3.2.6 Johansen test for cointegration among five 
countries' implied forward rates derived from interest rate 
futures between the period from Jun 1989 to May 1992. 
>^<max o^naax t^race t^race r P r 
(90¾) (90¾) 
~~~45.45** 20.90 76.54** 64.74 0 5 
17.31** 17.15 31.09 43.84 1 4 
9.06 13.39 13.78 26.70 2 3 
3.92 10.60 4.72 13.31 3 2 
0 .80 2.71 0.80 2.71 4 1 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * *at t h e 10% l e v e l 
Table 6.3.2.7 Johansen test for cointegration among five 
countries' implied forward rates derived from interest rate < 
futures between the period from July 1992 to Mar 1995 
A^ nax ^ax t^race t^race ^ P ^ 
(90¾) (90¾) 
3 3 . 0 8 * * 2 0 . 9 0 7 7 . 7 2 * * 6 4 . 7 4 0 5 
1 8 . 8 0 * * 1 7 . 1 5 4 4 . 6 3 * * 4 3 . 8 4 1 4 
1 5 . 1 6 * * 1 3 . 3 9 2 5 . 8 4 2 6 . 7 0 2 3 
8.33 1 0 . 6 0 1 0 . 6 7 1 3 . 3 1 3 2 
2 . 3 4 2 . 7 1 2.34 2 . 7 1 4 1 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * *at t h e 10% l e v e l 
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Table 6.3.3.1 Johansen test for cointegration among five 
countries‘ bond yields 
m^ax Xmax t^race t^race ^ P ^ 
(90¾) (90¾) 
3 7 . 1 0 * * 2 0 . 9 0 8 8 . 1 9 * * 64.74 0 5 
2 3 . 3 1 * * 1 7 . 1 5 5 1 . 0 9 43 . 8 4 1 4 
1 4 . 8 4 1 3 . 3 9 2 7 . 7 8 2 6 . 7 0 2 3 
1 0 . 7 1 1 0 . 6 0 1 2 . 9 5 1 3 . 3 1 3 2 
2. 2 3 2 . 7 1 2.23 2 . 7 1 4 1 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * *at t h e 10% l e v e l 




- 0 . 0 0 1 0 . 0 0 1 
(-1.903) (2.037) 
0.0 01 -0.001 





Table 6.3.3.3 p - Matrix 
^ S 
1.000 : 5.697 
-0.500 -6.897 
-1.658 4.814 
- 1 1 . 8 5 0 - 2 . 1 0 2 
- 0 . 0 1 2 1 . 0 0 0 
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T a b l e 6 . 3 . 3 . 4 11 - M a t r i x 
n = aP' 
-0.008 0.009 -0.005 0.011 -0.009 
(2.416) (2.307) (-1.753) (2.161) (-1.938) 
0.009 -0.007 0.006 0.006 -0.007 
(1.782) (-1.935) (2.435) (1.361) (-1.639) 
-0.003 0.004 -0.003 -0.001 0.001 
(-1.098) (1.141) (-1.250) (-0.192) (0.338) 
0.004 -0.004 -0.001 -0.019 0.018 
(1.755) (-1.377) (-0.196) (-5.375) (5.359) 
0.003 -0.004 0.004 0.005 -0.005 
(1.463) (-1.640) (2.253) (1.775) (-2.029) 
Table 6.3.3.5 Short Term Dynamics {T) Matrix 
t-1 US France UK Japan Germany 
US 0.003 -0.005 0.005 0.034 0.009~~~ 
(0.122) (-0.203) (0.195) (1.385) (0.227) 
France -0.003 -0.002 -0.004 0.030 0.008 
(-0.154) (-0.097) (0.179) (1.352) (0.213) 
UK 0.002 -0.005 0.001 0.009 0.005 
(0.091) (-0.228) (0.019) (0.227) (0.140) 
Japan -0.001 0.006 -0.006 —0.010 -0.010 
(-0.078) (0.313) (-0.318) (0.549) (-0.340) 
Germany -0.003 0.002 -0.001 0.018 -0.004 
(-0.246) (0.138) (-0.050) (0.999) (0.156) 
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Table 6.3.3.7 Johansen test for cointegration among five 
c o u n t r i e s‘ c a s h b o n d y i e l d s b e t w e e n t h e p e r i o d f r o m J a n 
1985 to Sep 1987 
o^nax m^ax t^race t^race r P r 
(90¾) (90¾) 
^ " 3 1 . 5 3 * * 2 0 . 9 0 6 1 . 5 3 * * 64.74 0 5 
1 6 . 3 4 1 7 . 1 5 3 0 . 0 1 4 3 . 8 4 1 4 
8.30 1 3 . 3 9 1 3 . 6 6 2 6 . 7 0 2 3 
4.60 1 0 . 6 0 5.37 1 3 . 3 1 3 2 
1 . 3 1 2 . 7 1 1 . 3 1 2 . 7 1 4 1 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * *at t h e 10% l e v e l 
T a b l e 6 . 3 . 3 . 8 J o h a n s e n t e s t f o r c o i n t e g r a t i o n a m o n g f i v e 
c o u n t r i e s‘ c a s h b o n d y i e l d s b e t w e e n t h e p e r i o d f r o m N o v 
1987 to May 1992 
Xroax '^max t^race t^race ^ P ^ 
(90¾) (90¾) 
2 7 . 7 1 * * 2 0 . 9 0 6 8 . 6 9 * * 64.74 0 5 
2 0 . 1 8 * * 1 7 . 1 5 4 0 . 9 8 4 3 . 8 4 1 4 
12 . 0 2 1 3 . 3 9 2 0 . 8 1 2 6 . 7 0 2 3 
5.67 1 0 . 6 0 8.78 1 3 . 3 1 3 2 
3 . 1 2 * * 2 . 7 1 3 . 1 2 * * 2 . 7 1 4 1 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * *at t h e 10% l e v e l 
T a b l e 6 . 3 . 2 . 9 J o h a n s e n t e s t f o r c o i n t e g r a t i o n a m o n g f i v e 
c o u n t r i e s‘ c a s h b o n d y i e l d s b e t w e e n t h e p e r i o d f r o m J u l y 
1992 to Mar 1995 
A^ nax ^Wx t^race t^race ^ P ^ 
(90¾) (90¾) 
~ ~ 4 8 . 1 8 * * 2 0 . 9 0 1 0 7 . 1 9 * * 64.74 0 5 
3 1 . 3 3 * * 1 7 . 1 5 5 9 . 0 2 * * 4 3 . 8 4 1 4 
1 9 . 7 3 * * 1 3 . 3 9 2 7 . 6 9 * * 2 6 . 7 0 2 3 
6.00 1 0 . 6 0 7.96 1 3 . 3 1 3 2 
1.95 2 . 7 1 1.95 2 . 7 1 4 1 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * *at t h e 10% l e v e l 
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T a b l e 6,3,4,1 Johansen test for cointegration among five 
countries‘ implied b o n d yields derived from bond futures 
^ y y 》 r p ™" r 
m^ax ,L'xuax ^^ trace ^^ trace 
(90¾) (90%) 
3 9.52 — * 20.90 80.41** 64 /7 4 0 5 
32-17** 17.15 40.89 43,84 1 4 
4.11 13.39 8.73 26.70 2 3 
2.89 10.60 4.62 13.31 3 2 
1.73 2.71 1.73 2.71 4 1 
* Statistical significance is indicated by * *at the 10% level 










0 . 0 0 1 0 . 0 0 2 
(1.088) (0.357) 
Table 6.3.4.3 p “ Matrix 
" S fc 




, 1.777 1.000 
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T a b l e 6 . 3 . 3 . 4 11 - M a t r i x 
‘ n -: (xP' 
-0.008 0.002 0.005 -0.001 -0.012 
(-2.175) (0.982) (2.694) (-0.516) (-2.277) 
0.019 -0.010 -0.009 0.010 0.028 
(2,485) (-2 . 632) (-2 . 3 57) (--2 . 583) (2.463) 
0.022 -0.013 -0.010 -0.013 0.032 
( 2 . 8 6 6 ) ( - - 3 . 3 1 0 ) ( - 2 . 5 8 8 〉 （ - 3 . 5 5 5 ) ( 2 . 8 1 6 〉 
- 0 . 0 0 4 0 . 0 0 1 0 . 0 0 2 0 . 0 0 1 - 0 . 0 0 6 
(-1*183) (0.849) (-1.316) (0.380) ( - L 2 1 0 ) 
0.002 -0.001 -0.001 0.001 0.003 
(0.478) (-0.198〉 (-0.600) (0.150) (0.502) 
Table 6.3.4.5 Short Term Dynamics (T) M a t r i x 
t-1 US France TJK Japan Germany 
US 0.038 0.005 -0,009 0.022 0.03 6""" 
(1,296) (0.297) (-0.610) (0,674) (1.153) 
Frarce 0.090 0.055 0.002 0.093 -0.034 
(1,458) (1.367) (0.446) (1.378) (-0,513) 
UK 0.116 -0.067 -0.003 -0.111 0.002 
(1.930) (-1.898) (-1.157) (-1.680) (0.062) 
japari 0.032 0.003 -0.010 -0.048 -0.022 
(1.173〉 (0,170) (-0.798) (-1.635) (-0,771) 
Germany 0.048 -0.030 0.008 0.081 0.012 
(1.404) ("1.515) (0.518) (1.172) (0.328) 
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Table 6.3.4.6 Johansen test for cointegration among five 
countries' implied bond yields derived from bond futures 
between the period from Sep 1988 to May 1992 
^ax ^ax t^race t^race ^ P ^ 
(90¾) (90¾) 
3 0 . 4 8 * * 2 0 . 9 0 5 8 . 8 5 6 4 . 7 4 0 5 
1 3 . 2 2 1 7 . 1 5 2 8 . 3 7 4 3 . 8 4 1 4 
8.90 1 3 . 3 9 1 5 . 1 5 2 6 . 7 0 2 3 
5.53 1 0 . 6 0 6.25 1 3 . 3 1 3 2 
0.72 2 . 7 1 0.72 2 . 7 1 4 1 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * *at t h e 10% l e v e l 
Table 6.3.4.7 Johansen test for cointegration among five 
countries' implied bond yields derived from bond futures 
between the period from July 1992 to Mar 1995 
Xroax m^ax t^race t^race ^ P ^ 
(90¾) (90¾) 
3 1 . 3 9 * * 2 0 . 9 0 7 6 . 7 9 * * 6 4 . 7 4 0 5 
2 1 . 5 4 * * 1 7 . 1 5 4 5 . 3 9 * * 4 3 . 8 4 1 4 
1 3 . 5 0 * * 1 3 . 3 9 2 3 . 8 5 * * 2 6 . 7 0 2 3 
6. 8 5 1 0 . 6 0 1 0 . 3 5 1 3 . 3 1 3 2 
3 . 5 0 * * 2 . 7 1 3 . 5 0 * * 2 . 7 1 4 1 




The purpose of this paper has been to extend the study 
of global money and bond market interrelationships in two 
primary directions. First, the implicit assumption of 
stationarity and cointegration tests as a basis for 
cointegrating an error correction model applied to assess 
the existence of long-run equilibrium relationships between 
money and bond market time series data. Second, the 
increasingly significant futures markets have been added to 
international money and bond market analysis. 
In this study, dynamic linkages among the money and 
bond markets of five industrialized countries have been 
examined using daily data from three-month eurocurrency 
deposit rates, implied forward rate derived from interest 
rate futures, cash bond yields from government benchmark 
bonds and implied forward bond yields derived from bond 
futures. In this thesis, we examine the period from Jan 
1985 to Mar 1995 which captures the structural changes of 
international financial markets including world stock 
markets crash in 1987 and European currency crisis in 1992. 
This study takes a departure from previous studies by 
analyzing the movement of both ex-ante and ex-post interest 
rates at the same time. The analysis is based on the 
Johansen cointegration test and the vector error correction 
model, which can provide a flexible framework for modeling 
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simultaneously short- and long-term inter-market linkages 
with a minimal assumption about the structural market 
relationships. 
The findings indicate that the money and bond market 
yield series from five industrialized countries are all 
non-stationary in levels and but stationary after being 
differenced once. Johansen (1994) has developed a more 
exact test for whether the time series model contain any 
工（2) variables, but are probably not needed for interest 
rates based on past studies. . 
In contrast to previous findings, significant 
evidence for long- term feedback relationships between five 
industrialized countries short- and long- term interest 
rates is found. As indicated in the results, the changes of 
interest rates of five industrialized countries display a 
random walk in the short-run. In other words, the short-run 
fluctuation of five interest rates cannot be predicted by 
the lag value of any variable. Therefore' the results 
suggest that both money and bond markets are efficient in 
the short-run. However, the estimates in the long-run 
impact matrix (H) suggest that interest rates of five 
industrialized countries are also moving together in the 
long run. 
Further subsample analysis reveals that the presence 
of feedback effects among five countries appears to be a 
rather recent phenomenon taking place in the late-1980s 
especially after world stock markets crash in 1987. 
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Comparing the empirical results between the periods, we 
find that inter-market linkages strengthen in recent years. 
Based on our results, we expect that these five money and 
bond markets will be increasingly interdependent in the 
future. 
The finding of the growing interdependence among five 
countries' money and bond markets reinforce our view that 
the gradual deregulation of interest rate and exchange 
rate controls and lifting of restrictions on international 
capital movements during the last decades, improvements in 
communications and information-processing technologies and 
reduction in the cost of international financial 
transactions, and economic unions in Europe and America 
have permitted the international financial market to become 
more closely integrated. 
As indicated in the results, the changes of both the 
short-term interest rates and the long-term interest rates 
display a random walk in the short-run. In other words, the 
short-run fluctuation of both the short term and the long 
term interest rates cannot be predicted by the lag value of 
any variable. Therefore, the results suggest both money and 
bond markets are efficient in the short-run. However, the 
estimates in the long-run impact matrix (11) suggest that 
the long term interest rates are moving together in the 
long run. These results have important implications for 
modeling and forecasting interest rates movement. The 
interest rates on different instruments (eurocurrency 
92 
I 
deposit rates, interest rate futures, government benchmark 
bonds and bond futures) are cointgrated This mean that 
they may be tied together by any common long-term 
fundamental. Therefore, an error correction model may be 
appropriate when modeling this set of interest rates. In 
particular, the results are important for money manager and 
fixed income traders, which actually use interest rate 
futures for hedging and speculating, to model their 
strategies. 
The results also indicate that the interest rate ^ 
relationship among five industrialized countries was time- •‘ 
) 
'f 
varying. We find that the relationship appears to 
strengthen in recent years, a finding consistent with the 
belief that international financial markets are becoming 
1 
integrated as they are regulated less. Since the gradual I 
deregulation of interest rate and exchange rate controls 
and lifting of restrictions on international capital 
movements have permitted the international financial 
market to become more closely integrated in the recent 
years and some governments, especially Germany and Japan, 
still continue to open their financial gradually, interest 
rates inter-relationship should be strengthened in the 
future. 
Moreover, since international financial markets have 
been becoming more closely integrated, it is difficult for 
a countries to seek policy goal by using monetary policy. 
F u r t h e r m o r e , t h e r e s u l t s s u g g e s t t h a t t h e c a s u a l r u n s f r o m 
93 
u s market to other countries. In contrast to previous 
analysis, the results also indicated that significant 
feedback from other countries especially Germany and Japan 
to US market are reported. It may suggest that the US 
market is not always the leading financial market. One 
implication of the results is that a major move in one 
countries interest rates could lead to a policy conflict 
between domestic and external balances in other countries. 
In response to a large move in one countries, a foreign 
countries can permit its exchange rate to adjust, or allow 卩 
demestic interest rates to adjust and leave the exchange ) 
i 
rate unchanged. Since the international money and bond 
markets become more integrated in recent years, it may 
I 
reduced exchange rate volatilities. As the effectiveness of f 
i 
monetary and fiscal policy actions is partially dependent 
i 
upon the degree of cointegration between other countries, 
I 
the findings also suggest that the policy-makers need to 
input other countries fiscal and monetary policy when 
formulating their own policies. 
During recent years, banker, fund managers' and 
financial controllers in large corporations have begun to 
use interest rates futures and swap to hedge their 
portfolios. Futures prices movement are important factors 
in a s s e t / l i a b i l i t y management. Given the empirical results 
in the interest rate futures and bond futures markets' 
researchers and practitioners can apply both short-run 
dynamic and long-run relationship of interest rates and 
94 
bond futures between five industrial countries when 
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Table A 1 Short-term d y n a m i c s (F) m a t r i x of five c o u n t r i e s ' 
eurocurrency three-month Deposit rates between the period 
from J a n 1985 to M a r 1995 
Time: t-2 Time: t-3 
-0.014 0.011 -0.013 0.002 -0.019 0.011 -0.013 0.001 0.026 -0.027 
0.023 -0.074 -0.156 -0.153 0.063 0.002 -0.021 -0.045 0.070 -0.111 
-0.009 0.011 -0.297 0.036 0.019 -0.028 0.019 0.006 0.004 0.090 
0.012 0.001 0.004 -0.068 -0.026 0.040 0.002 -0.001 -0.026 -0.028 
0.006 0.008 -0.017 -0.011 -0.029 -0.028 -0.006 0.039 0.005 -0.033 
Time: t-4 Time: t-5 
0.034 -0.006 -0.005 0.007 0.009 -0.018 -0.005 -0.003 0.035 0.013 
0.139 0.010 -0.005 0.012 -0.084 -0.016 -0.014 0.174 0.018 -0.136 
0.005 0.012 -0.085 0.033 0.094 0.000 0.016 0.020 0.067 0.057 
0.036 -0.012 0.001 -0.008 -0.001 0.004 -0.013 0.002 0.027 0.016 
0.005 -0.012 -0.026 -0.024 0.024 0.009 0.001 -0.034 0.017 0.020 
Time: t-6 Time: t-7 
-0.013 -0.007 0.010 -0.025 -0.019 0.023 -0.001 -0.023 -0.014 -0.008 
0.000 -0.047 0.047 0.064 0.049 0.018 0.025 -0.133 0.122 0.053 
-0 013 -0.003 -0.000 0.012 0.046 -0.065 0.008 -0.004 -0.047 0.013 
0.001 0.001 0.003 -0.029 0.013 0.007 -0.007 -0.006 -0.011 0.002 
-0.007 -0.002 -0.009 0.002 -0.042 0.061 0.004 -0.035 -0.009 0.009 
Time: t-8 Time: t-9 
0.019 0.001 0.034 -0.012 0.017 0.001 0.002 -0.015 0.000 -0.053 
0 029 0.033 0.053 -0.019 -0.108 0.108 -0.042 0.093 -0.001 -0.140 
-0 017 0 015 0.032 0.019 0.057 0.015 0.000 -0.029 -0.054 -0.039 
0 006 0 010 0.025 -0.002 0.007 0.007 -0.002 -0.007 0.002 -0.003 
0.002 0.005 0.025 -0.007 -0.008 0.014 -0.009 0.011 -0.016 0.034 
Time: t-10 Time:t-ll 
-0 010 0.006 0.001 0.031 -0.004 0.010 0.011 -0.018 0.047 -0.026 
-0 048 -0.044 -0.073 0.009 0.035 0.087 0.066 -0.011 -0.029 0.006 
-0.038 0.015 0.037 -0.020 0.080 0.001 -0.011 0.005 0.010 0.010 
0011 0.009 0.007 0.037 -0.019 -0.009 0.008 -0.002 0.029 0.005 
-0.005 0.001 0.020 0.011 0.022 -0.005 -0.007 0.013 -0.010 0.023 
I 
Time: t-13 Time: t-14 
0.038 -0.005 0.012 0.002 -0.027 0.031 -0.006 -0.012 0.019 0.026 
0.031 -0.073 0.034 -0.030 0.057 -0.013 -0.028 0.115 0.081 -0.003 
0.028 -0.000 -0.004 0.042 0.034 -0.031 -0.003 0.007 -0.068 -0.028 
0.002 -0.006 0.004 0.010 0.022 0.017 0.000 -0.010 0.038 -0.009 
-0.020 0.003 0.010 -0.017 -0.020 -0.041 0.005 0.008 0.004 -0.030 
Time: t-14 Time: t-15 
-0.012 -0.001 0.019 -0.027 0.038 0.004 0.010 0.002 -0.007 -0.000 
0.035 0.038 0.036 -0.011 -0.058 -0.006 -0.001 0.073 -0.077 -0.146 
0.008 0.012 -0.005 -0.000 0.069 -0.040 0.003 0.050 -0.051 -0.025 
0.032 -0.010 0.010 0.005 0.003 -0.012 0.001 -0.023 0.020 -0.004 
0.013 0.001 0.014 -0.021 0.028 0.020 -0.004 0.001 0.009 -0.019 ,. 
Time: t-16 Time: t-17 
-0.002 -0.003 0.003 -0.004 0.008 0.018 0.011 0.009 -0.014 -0.038 
-0.002 0.046 0.023 0.004 -0.091 0.037 -0.000 -0.035 -0.125 0.018 
0.005 0.012 0.029 -0.037 0.008 -0.025 -0.003 0.054 -0.035 0.025 
0.014 -0.010 0.006 0.012 0.022 -0.002 0.005 -0.006 -0.023 0.018 
-0.008 -0.011 0.001 0.001 -0.006 0.010 0.001 -0.004 0.005 -0.000 
Time: t-18 Time:t-19 
-0.056 -0.001 0.019 0.000 0.022 0.011 0.008 0.034 -0.032 -0.048 
-0.055 -0.019 0.075 -0.039 0.037 0.062 -0.007 -0.014 0.153 0.058 
-0.042 0.001 0.011 -0.032 0.022 -0.041 0.003 -0.011 -0.060 0.005 
-0 020 0.001 0.008 -0.030 0.002 -0.023 0.006 0.001 0.003 -0.012 
0.009 -0.009 -0.016 -0.015 0.014 -0.019 -0.009 -0.002 0.001 -0.008 
The deterministic variables 





- 0 . 0 1 0 
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Table A 2 Short-term dynamics {T) matrix of five countries' 
eurocurrency three-month Deposit rates between the period 
from Jan 1985 to Sep 1987 
Time: t-1 Time: t-2 
-0.126 -0.001 0.040 0.041 0.087 -0.086 0.018 -0.031 -0.013 0.040 
-0.002 0.124 -0.120 -0.180 0.262 -0.072 -0.042 -0.202 -0.367 -0.113 
0.160 0.007 0.169 -0.026 0.022 0.026 0.020 -0.263 0.201 -0.118 
0.007 0.008 0.006 0.027 -0.127 -0.007 0.008 -0.007 -0.001 0.006 
0.046 0.009 -0.015 0.051 -0.132 -0.003 0.020 -0.047 0.018 -0.041 
Time: t-3 Time: t-4 
0.046 -0.007 0.018 -0.037 -0.030 0.011 -0.002 -0.016 -0.047 -0.008 
-0.050 0.030 0.128 0.146 -0.124 -0.007 -0.016 0.119 -0.074 0.008 
-0.021 0.011 0.042 -0.099 0.009 -0.010 -0.003 -0.083 0.047 -0.130 
0.064 0.001 -0.016 -0.040 -0.045 0.027 -0.016 0.019 -0.007 -0.032 
0.063 0.007 0.032 -0.012 -0.043 -0.024 -0.015 -0.033 -0.076 0.036 
Time: t-5 Time: t-6 
-0.012 0.010 -0.016 -0.012 0.071 -0.030 -0.000 -0.035 -0.025 -0.039 
0.020 -0.011 0.072 -0.111 -0.038 0.062 -0.008 0.054 -0.160 0.298 
0.059 0.015 0.084 0.055 -0.142 0.018 0.005 -0.036 -0.006 0.026 
0.027 -0.005 -0.013 0.002 -0.022 -0.004 0.012 -0.011 -0.060 0.045 
-0.034 0.006 -0.002 -0.007 0.068 -0.035 0.008 -0.041 -0.005 -0.064 
Time: t-7 Time: t-8 
0.089 0.006 -0.038 -0.006 -0.068 0.007 0.004 0.082 -0.003 -0.067 
0011 0.044 0.037 0.288 0.459 0.007 0.051 -0.159 -0.181 0.060 
0.019 0.007 0.111 -0.154 -0.044 0.021 0.013 0.050 0.084 -0.078 
0 004 -0.006 0.010 -0.006 0.014 -0.024 0.020 0.024 -0.015 -0.004 
0.014 0.012 0.009 -0.016 -0.012 -0.019 0.010 0.006 0.000 -0.019 
Time:t-9 Time:t-10 
0 031 0.014 -0.038 -0.021 -0.078 -0.007 0.010 -0.021 0.003 -0.008 
0 450 -0.026 -0.137 -0.186 0.011 -0.062 -0.059 -0.299 0.050 0.370 
0 102 -0 006 0.043 -0.110 0.049 -0.076 0.009 0.059 -0.069 -0.035 
-0 002 -0.001 -0.043 -0.007 -0.051 0.022 0.007 0.005 0.043 -0.015 
-0.009 0.004 -0.025 -0.028 -0.013 -0.038 0.002 0.023 -0.007 -0.029 
m 
Time:t-ll Time: t-12 
0.032 0.004 -0.003 -0.004 -0.057 0.045 0.001 -0.004 -0.062 -0.068 
0.143 0.086 0.125 -0.143 0.161 -0.083 -0.068 0.139 -0.019 -0.176 
0.050 -0.032 0.102 -0.146 -0.152 0.026 -0.014 -0.013 0.079 0.002 
-0.039 0.005 -0.041 0.012 0.012 0.004 0.002 0.003 0.030 0.037 
-0.036 -0.009 -0.026 0.012 0.030 -0.059 0.005 -0.004 -0.025 0.007 
Time:t-13 Time: t-14 
-0.009 -0.003 0.008 0.018 -0.022 -0.005 -0.003 0.063 -0.056 0.046 
0.010 -0.060 -0.013 0.315 -0.348 0.168 0.068 0.014 0.013 -0.413 
-0.086 -0.017 0.008 -0.140 -0.028 -0.003 -0.001 0.017 -0.095 0.077 
-0.019 0.001 -0.069 0.069 -0.013 0.015 -0.018 0.040 -0.030 0.073 
-0.071 0.003 0.027 -0.002 -0.017 -0.026 0.005 0.030 -0.039 0.037 
Time:t-15 Time: t-16 
0.057 0.018 0.007 0.026 0.079 -0.007 -0.011 0.030 -0.032 -0.083 
-0.021 0.023 0.243 -0.178 -0.410 0.041 0.074 0.106 -0.349 -0.082 
-0.028 -0.000 0.090 -0.147 0.006 -0.017 0.012 -0.016 -0.031 0.026 
-0.081 0.011 -0.043 0.071 0.015 -0.006 -0.002 0.032 -0.026 0.098 
-0.004 0.004 0.003 -0.007 0.073 -0.002 -0.001 0.031 -0.051 -0.007 
Time: t-17 Time: t-18 
-0.010 0.009 0.034 -0.002 -0.145 -0.100 -0.004 0.042 0.022 0.063 
0 163 -0.004 0.044 -0.061 -0.053 -0.046 -0.015 0.099 -0.048 0.142 
0.032 -0.013 0.060 -0.121 0.041 0.005 0.006 0.040 -0.079 -0.010 
-0 030 0014 -0.018 -0.062 -0.025 -0.002 0.020 0.036 -0.027 0.000 
-0.006 0.004 0.019 -0.013 -0.022 -0.057 -0.011 0.004 0.002 0.025 
Time: t-19 The deterministic variables 
-0.056 0.006 0.041 -0.051 0.032 C O N S T 
0.226 0.008 0.012 0.045 -0.118 -0.011 
-0.054 0.000 -0.043 -0.103 0.138 0.054 
-0.038 -0.003 0.002 -0.009 0.039 0.184 
-0.054 0.004 0.013 -0.050 0.045 -0.017 
-0.023 
rv 
Table A3 Short-term dynamics ( D matrix of five countries' 
eurocurrency three-month Deposit rates between the period 
,from Nov 1987 to May 1992 
Time: t-1 Time: t-2 
-0.050 0.034 0.012 -0.007 0.068 -0.022 0.025 -0.036 -0.035 -0.018 
0.025 -0.039 -0.019 0.080 0.153 -0.039 -0.046 -0.057 -0.016 0.120 
-0.008 0.054 0.133 0.076 0.047 -0.035 -0.034 -0.042 -0.032 0.116 
-0.016 0.000 0.039 -0.120 0.002 0.012 0.032 0.006 -0.070 -0.022 
0.076 0.061 0.038 0.030 -0.131 0.008 0.007 -0.000 -0.032 -0.060 
Time: t-3 Time: t-4 
0.006 -0.033 0.003 0.004 -0.033 0.028 -0.018 -0.013 0.024 0.044 
-0.014 0.034 0.022 0.069 0.008 0.029 -0.013 -0.033 0.068 -0.005 
-0.011 0.021 0.015 0.032 -0.066 0.024 0.041 0.009 0.116 -0.032 
0.027 0.018 -0.033 -0.048 -0.036 0.040 0.022 -0.022 0.007 0.005 
-0.113 0.004 -0.014 0.056 -0.021 0.011 0.027 0.010 -0.002 -0.041 
Time: t-5 Time: t-6 
-0.023 -0.028 -0.026 0.028 -0.005 0.010 -0.061 -0.005 -0.006 -0.024 
0.010 -0.026 0.022 0.033 0.009 -0.015 0.014 -0.026 0.033 0.028 
0.065 -0.053 0.053 0.031 0.055 0.027 -0.094 -0.005 0.017 0.013 
-0.034 -0.031 0.011 0.036 0.074 0.001 -0.002 -0.013 -0.038 0.049 
0.001 -0.021 -0.009 0.023 -0.019 -0.015 -0.069 -0.004 0.041 -0.026 
Time: t-7 Time: t-8 
0 046 -0 012 -0.024 -0.033 0.018 0.053 -0.054 -0.008 -0.070 0.027 
-0.026 -0.017 -0.022 -0.029 -0.002 0.038 0.038 -0.019 -0.033 -0.007 
-0 016 0 036 -0.048 -0.006 -0.000 0.004 0.049 0.027 -0.045 0.040 
-0 013 -0.005 -0.033 -0.023 0.028 0.033 0.010 0.045 0.012 -0.001 
0.045 -0.004 -0.054 -0.020 0.035 -0.030 -0.031 0.013 -0.030 0.008 
Time: t-9 Time: t-10 
-0 013 -0.003 -0.041 0.003 -0.032 -0.036 -0.024 0.013 0.040 0.028 
0 034 -0.006 -0.012 0.022 0.017 -0.024 -0.003 0.029 0.068 -0.024 
-0.048 0.001 -0.000 0.001 -0.028 0.034 -0.055 0.026 0.032 0.033 
0.025 -0.056 -0.001 -0.020 0.050 0.025 -0.009 0.005 0.002 0.022 
0.036 -0.028 -0.004 -0.008 0.060 0.026 -0.006 0.015 0.040 0.049 
Time: t-11 Time: t-12 
-0.015 0.041 -0.031 0.069 -0.032 0.035 -0.006 0.023 0.019 0.007 
0.008 0.091 -0.055 0.020 -0.049 -0.026 0.043 0.010 -0.077 0.032 
-0.043 0.005 0.004 0.027 0.035 -0.002 0.060 -0.037 0.077 0.008 
0.011 -0.030 0.031 -0.021 0.081 -0.002 -0.011 0.019 0.026 0.047 
-0.016 0.022 -0.003 0.008 0.054 -0.039 0.011 0.032 0.001 -0.018 
V 
Time: t-13 Time: t-14 
0.083 0.011 -0.026 -0.002 0.024 -0.019 -0.035 0.001 0.014 0.058 
0.039 -0.033 -0.026 -0.011 0.034 0.061 -0.032 -0.059 0.073 0.126 
0.044 -0.000 -0.006 0.043 -0.089 0.003 0.052 0.004 0.009 0.092 
0.005 -0.022 0.009 -0.031 0.015 0.032 0.002 0.024 -0.006 -0.008 
-0.035 -0.023 0.012 -0.007 -0.038 0.069 -0.038 -0.042 0.008 0.068 
Time: t-15 Time: t-16 
-0.008 -0.036 0.002 -0.061 0.068 0.036 -0.005 -0.026 -0.016 0.070 
0.021 -0.013 -0.005 -0.026 0.022 -0.012 -0.023 -0.019 -0.015 0.048 
-0.022 -0.078 0.040 0.020 0.040 -0.034 0.007 0.048 0.092 -0.014 
0.016 -0.023 -0.020 0.045 0.028 0.011 -0.026 -0.016 0.009 0.018 
0.036 -0.032 0.005 0.040 0.025 -0.003 -0.074 0.005 0.038 0.037 
Time:t-17 Time:t-18 
0.075 0.023 0.003 0.014 -0.014 -0.019 0.039 0.022 0.011 0.011 
0.007 -0.001 0.029 -0.007 -0.015 0.029 0.018 -0.050 0.037 0.014 
0.059 -0.012 0.016 -0.028 0.010 0.046 -0.064 -0.012 0.008 0.059 
-0.020 0.000 0.010 -0.007 0.047 0.005 0.022 -0.004 -0.002 0.025 
0.031 0.008 -0.015 0.033 0.015 0.054 -0.019 -0.022 -0.017 0.050 
Time: t-19 The deterministic variables 
0.032 0.008 0.037 0.002 -0.042 CONST 
0.032 0.026 0.063 -0.016 0.022 0.072 
0.010 -0.075 -0.022 -0.025 0.028 0.157 
-0.056 0.057 0.014 -0.007 -0.024 -0.003 
0.022 -0.029 0.005 0.022 -0.005 -0.035 
0.072 
VI 
Table A4 Short-term dynamics (F) matrix of five countries' 
eurocurrency three-month Deposit rates between the period 
from Jul 1992 to Mar 1995 
Time: t-1 Time: t-2 
-0.074 0.002 -0.005 -0.016 0.035 0.001 -0.001 0.001 0.038 -0.005 
-0.020 0.056 0.043 0.019 -0.136 0.019 -0.021 -0.157 -0.055 0.124 
-0.074 -0.013 0.081 -0.012 0.456 -0.239 -0.021 -0.499 -0.091 -0.363 
-0.063 0.010 0.025 -0.251 -0.035 0.026 -0.007 0.012 -0.172 -0.060 
-0.011 -0.002 -0.014 0.038 -0.095 0.031 -0.008 -0.007 -0.013 0.087 
Time: t-3 Time: t-4 
0.006 -0.007 -0.003 0.060 0.019 0.023 -0.002 0.002 0.032 -0.044 
-0.147 -0.052 -0.095 0.024 -0.198 -0.090 0.055 -0.027 -0.018 -0.228 
-0.065 0.012 -0.033 -0.006 0.247 -0.033 0.014 -0.250 -0.056 0.180 
-0.019 0.014 0.022 -0.102 0.017 0.043 0.002 0.014 -0.066 0.010 
-0.026 -0.012 0.026 -0.060 -0.094 0.011 0.013 -0.047 -0.009 0.056 
Time: t-5 Time: t-6 
0.006 -0.008 -0.003 -0.002 0.034 -0.010 0.013 0.006 -0.031 0.030 
0.258 0.045 0.186 0.073 -0.308 -0.182 -0.063 0.087 0.236 -0.061 
-0.054 0.016 -0.033 0.080 0.079 -0.225 0.019 -0.071 0.019 0.009 
0.041 -0.002 0.009 -0.017 0.001 -0.028 0.006 0.020 -0.035 -0.028 
0.079 0.008 -0.086 -0.025 0.025 -0.023 0.001 -0.007 -0.030 -0.021 
Time: t-7 Time: t-8 
-0.028 -0.015 -0.013 -0.025 -0.014 -0.061 -0.002 -0.005 0.016 0.038 
-0.095 0.069 -0.285 -0.026 -0.191 -0.114 0.017 0.158 -0.011 -0.266 
-0.351 0.016 -0.128 -0.065 -0.052 -0.121 -0.005 0.021 -0.023 0.085 
-0.037 -0.003 -0.009 -0.036 -0.045 -0.045 -0.005 0.041 -0.004 0.038 
0.042 -0.004 -0.052 -0.041 0.014 0.024 0.003 0.020 -0.019 -0.086 
Time: t-9 Time: t-10 
0.004 -0.005 -0.009 -0.024 -0.026 0.036 0.008 -0.023 0.012 0.007 
-0.142 -0.068 0.168 -0.039 -0.446 -0.115 0.062 -0.065 -0.151 0.022 
-0.012 -0.006 -0.166 -0.170 -0.217 -0.071 0.029 0.058 0.040 0.234 
0.032 -0.004 -0.007 0.023 -0.051 -0.013 0.031 0.019 0.079 -0.016 
0.022 -0.013 0.013 -0.045 0.052 0.028 -0.002 0.010 -0.067 0.073 
Time: t-11 Time: t-12 
0.031 -0.004 -0.029 0.024 0.058 -0.047 -0.011 -0.004 -0.007 -0.009 
0.092 0.098 -0.097 -0.223 -0.038 -0.075 -0.020 -0.026 -0.139 -0.047 
0.032 -0.015 -0.072 0.114 -0.036 -0.069 0.044 -0.005 0.004 0.180 
-0.041 0.032 -0.022 0.097 -0.043 0.057 -0.010 0.011 -0.015 0.039 
0.055 -0.007 0.041 -0.090 -0.012 0.012 0.010 -0.005 -0.074 -0.018 
VII 
Time: t-13 Time: t-14 
0.025 -0.007 -0.014 0.008 0.060 0.052 0.001 -0.022 -0.012 0.036 
-0.308 0.037 0.165 -0.180 0.098 0.008 0.022 0.031 -0.069 -0.033 
0.032 0.040 0.019 -0.086 0.020 -0.129 0.018 -0.028 -0.003 -0.066 
0.013 0.012 -0.005 0.025 0.003 0.029 0.009 -0.013 0.055 -0.014 
0.028 0.016 -0.025 -0.031 -0.001 0.022 -0.006 0.010 -0.008 0.006 
Time: t-15 Time: t-16 
-0.010 0.006 -0.017 0.052 -0.034 0.010 -0.005 -0.002 0.023 0.028 
-0.064 -0.036 0.015 -0.060 -0.152 0.056 0.049 -0.003 0.174 -0.184 
-0.141 0.033 0.094 -0.084 -0.057 0.206 -0.001 0.036 -0.149 -0.067 
-0.068 -0.013 -0.022 -0.007 -0.000 0.020 -0.019 -0.019 0.010 0.013 
-0.060 -0.010 -0.016 -0.032 -0.044 0.024 -0.006 -0.016 0.024 -0.034 
Time: t-17 Time: t-18 
-0.023 -0.001 -0.001 -0.010 0.021 -0.011 0.004 -0.004 0.007 0.048 
-0.168 -0.004 -0.087 -0.167 0.095 -0.242 0.007 0.052 -0.103 -0.078 
-0.187 0.009 0.143 0.006 -0.015 -0.017 -0.000 0.003 -0.004 0.037 
0.055 -0.012 0.003 0.007 0.027 0.020 -0.027 -0.009 0.005 0.036 
0.001 -0.006 -0.015 0.022 0.002 -0.029 -0.003 -0.039 -0.019 -0.026 
Time: t-19 The deterministic variables 
0.100 0.010 0.002 -0.039 -0.034 CONST 
-0.261 -0.017 -0.006 0.224 0.325 0.050 
-0.119 0.028 0.031 -0.058 -0.032 -0.214 
-0.005 0.010 -0.031 0.023 0.028 -0.154 
-0.001 -0.024 0.010 0.018 0.014 -0.037 
0.025 
VIII 
Table A5 Short-term dynamics (F) matrix of five countries' 
implied forward rates derived from interest rate futures 
between the period from Jun 1989 to Mar 1995 
Time: t-2 Time: t-3 
-0.022 0.010 -0.033 0.005 -0.023 0.012 -0.008 -0.017 -0.026 0.016 
-0.071 -0.018 -0.041 0.097 -0.060 -0.063 0.014 -0.005 -0.085 -0.011 
0.216 0.016 -0.096 0.419 0.230 0.025 -0.003 0.017 0.298 0.145 
-0.026 -0.002 -0.008 0.022 -0.033 -0.007 -0.002 -0.016 0.018 -0.006 
-0.050 0.016 0.016 0.041 -0.033 -0.032 -0.013 -0.001 -0.055 -0.029 
Time: t-4 Time: t-5 
0.008 0.009 -0.001 0.067 0.015 -0.035 0.015 0.004 0.015 0.000 
0.051 -0.096 -0.042 0.038 0.159 0.058 -0.006 0.038 0.021 -0.011 
-0.013 -0.039 -0.036 0.186 0.046 0.012 -0.042 0.023 0.121 0.108 
0.006 -0.020 -0.011 0.044 0.009 0.032 -0.012 -0.023 0.037 0.025 
0.032 0.012 -0.031 -0.021 -0.022 0.061 -0.027 -0.022 -0.008 0.007 
Time: t-6 Time: t-7 
-0.024 -0.002 0.005 -0.033 0.002 -0.021 -0.006 -0.022 -0.004 0.018 
0.004 -0.055 -0.018 0.004 0.105 -0.084 0.087 0.020 -0.008 -0.058 
-0.182 0.050 -0.025 -0.054 -0.070 -0.041 0.010 -0.050 -0.129 0.067 
0.068 -0.024 0.004 0.011 0.065 0.059 0.006 0.005 0.000 -0.004 
-0.002 0.021 -0.003 -0.009 -0.016 0.037 0.028 0.017 0.020 -0.007 
Time: t-8 Time: t-9 
-0.019 0.002 -0.013 -0.017 0.027 0.012 0.013 -0.006 -0.020 0.016 
-0.045 0.063 -0.017 0.077 -0.149 -0.005 -0.017 0.051 0.056 0.000 
0 116 0.068 -0.051 -0.002 -0.067 0.029 0.020 0.007 0.013 0.042 
0.022 -0.002 -0.002 -0.038 0.038 -0.037 -0.018 -0.006 -0.021 0.040 
-0.004 0.035 0.019 0.000 -0.058 0.007 -0.038 0.006 -0.011 0.037 
Time: t-10 T ime : t - l l 
0.022 -0.012 -0.052 0.063 0.036 0.007 0.016 -0.018 0.018 0.012 
-0.039 -0.023 -0.018 -0.013 -0.016 0.012 0.017 -0.009 -0.058 -0.026 
-0.051 0.019 0.020 0.105 0.006 -0.025 -0.030 0.033 0.021 0.050 
0.017 0.013 0.001 -0.015 -0.011 0.009 -0.008 -0.009 0.004 0.005 
0.003 0.000 0.020 -0.059 -0.007 0.012 -0.017 -0.006 -0.032 -0.033 
Time: t-12 Time: t-13 
0.017 -0.028 -0.028 0.062 0.063 -0.024 -0.006 -0.000 -0.013 0.036 
-0.067 0.015 -0.032 -0.022 -0.031 -0.048 0.029 0.005 -0.016 -0.032 
-0.020 -0.030 0.032 -0.122 -0.001 0.046 0.046 0.003 -0.191 -0.050 
0.003 0.007 -0.005 -0.023 0.004 0.022 -0.013 -0.013 -0.039 0.030 
-0.006 -0.000 -0.012 -0.044 -0.007 0.002 0.020 -0.000 -0.004 -0.031 
IX 
Time: t-14 Time: t-15 
-0.015 -0.008 -0.014 0.039 0.002 0.027 -0.000 -0.029 -0.003 0.058 
0.018 -0.098 -0.014 0.075 0.095 -0.046 -0.030 0.013 -0.014 0.071 
-0.002 -0.003 0.016 -0.033 -0.039 0.065 0.016 0.004 0.035 -0.024 
0.020 -0.007 -0.006 0.002 -0.003 -0.036 -0.049 -0.007 0.021 0.060 
-0.007 -0.076 -0.026 0.064 0.074 0.013 -0.012 -0.020 -0.031 0.036 
Time: t-16 Time: t-17 
-0.016 0.002 -0.003 -0.001 -0.004 -0.014 -0.002 -0.022 0.063 0.004 
-0.017 -0.022 -0.012 -0.009 -0.063 -0.005 0.064 -0.018 0.043 -0.085 
-0.037 -0.030 -0.028 0.058 0.069 -0.059 -0.007 -0.029 0.001 -0.013 
-0.025 -0.024 -0.009 -0.013 0.021 -0.017 -0.017 -0.004 0.012 0.029 
-0.015 -0.025 -0.019 -0.011 -0.027 0.003 -0.007 -0.002 0.014 0.012 , 
Time:t-18 Time: t-19 
-0.030 -0.010 -0.032 0.038 0.018 -0.003 -0.008 -0.008 -0.013 0.057 
0.043 0.007 -0.021 0.019 -0.068 0.014 -0.048 0.009 0.027 0.038 
-0.112 -0.021 0.015 -0.099 0.112 -0.003 0.018 0.034 -0.011 0.065 
-0.008 0.015 0.011 -0.018 -0.004 -0.009 -0.004 -0.007 -0.011 0.010 
0.044 0.011 -0.025 0.010 0.019 0.016 -0.035 -0.011 0.051 -0.010 








Table A6 Short-term dynamics ( D matrix of five countries' 
implied forward rates derived from interest rate futures 
between the period from Jun 1989 to May 1992 
Time: t-1 Time: t-2 
0.030 -0.008 0.040 -0.067 0.068 0.005 0.005 -0.037 0.060 -0.008 
0.194 0.118 0.147 -0.086 -0.067 -0.061 -0.019 -0.143 0.134 -0.074 
-0.065 -0.047 0.097 -0.050 0.008 0.454 0.001 0.017 0.261 0.303 
0.012 -0.008 0.019 -0.020 0.003 -0.018 -0.008 0.003 0.053 0.003 
0.044 -0.033 -0.016 -0.080 0.029 -0.004 0.013 0.022 0.001 -0.026 
Time: t-3 Time: t-4 
-0.038 -0.000 -0.005 0.079 -0.021 0.020 0.004 0.014 -0.048 0.042 
-0.110 0.043 -0.031 -0.109 -0.069 0.106 -0.134 -0.129 0.145 0.266 
-0.061 0.024 -0.009 -0.152 -0.081 0.001 -0.040 0.126 -0.084 0.006 
-0.025 -0.001 0.016 0.013 -0.014 -0.017 -0.025 -0.003 0.093 0.023 
-0.048 -0.010 -0.050 0.135 -0.031 -0.010 -0.002 -0.020 -0.062 -0.014 
Time: t-5 Time: t-6 
-0.037 0.021 -0.053 0.017 -0.007 -0.050 -0.030 0.060 -0.064 0.044 
0.078 -0.025 0.045 0.150 -0.006 0.134 -0.082 0.103 -0.145 0.205 
-0.011 -0.011 -0.029 0.149 0.002 -0.182 0.039 0.062 -0.181 -0.125 
-0.026 -0.006 -0.018 -0.051 0.005 -0.010 -0.004 0.022 -0.025 0.001 
0.101 -0.035 0.008 0.084 0.009 0.018 0.016 -0.012 -0.112 -0.011 
Time: t-7 Time: t-8 
0 026 -0.009 -0.007 0.001 0.047 -0.008 0.005 -0.054 0.068 -0.026 
-0.166 0.156 -0.030 -0.076 -0.191 -0.144 0.053 0.079 0.242 -0.236 
0.015 0.028 0.048 -0.074 -0.006 -0.059 0.040 0.047 0.148 -0.108 
0.031 -0.014 0.004 0.035 0.018 -0.001 0.001 0.001 -0.065 0.016 
-0.021 0.037 -0.059 0.061 -0.036 0.027 0.018 -0.014 0.121 -0.016 
Time: t-9 Time: t-10 
0.029 0.008 -0.039 -0.077 0.043 0.047 -0.028 -0.036 0.109 0.101 
0.019 -0.033 -0.051 0.272 0.079 -0.064 -0.067 -0.055 0.035 0.017 
-0.076 0.026 -0.004 -0.111 -0.026 -0.034 -0.007 -0.063 -0.201 0.033 
0.003 -0.011 -0.006 -0.000 0.037 -0.001 0.014 0.010 0.044 -0.023 
0.103 -0.024 -0.093 0.039 0.075 0.045 -0.028 0.052 -0.034 0.044 
Time: t-11 Time: t-12 
0.024 0.016 -0.026 0.034 0.018 0.037 -0.037 -0.025 -0.071 0.084 
0.144 0.080 0.112 -0.251 -0.031 -0.055 0.043 -0.160 -0.114 -0.083 
-0.021 -0.022 0.046 0.075 0.008 -0.114 -0.003 0.012 0.118 -0.047 
-0.020 -0.013 -0.003 0.052 0.004 0.006 0.000 -0.012 -0.038 0.022 
0.109 0.009 -0.043 -0.021 -0.028 -0.025 -0.018 -0.053 -0.089 -0.023 
XI 
Time: t-14 Time: t-15 
0.003 -0.019 0.003 -0.002 0.067 -0.050 0.027 -0.065 -0.079 -0.045 
-0.166 0.056 0.043 -0.117 -0.165 0.173 -0.139 -0.093 -0.012 0.228 
-0.030 0.032 -0.008 -0.030 -0.044 -0.062 -0.008 -0.010 0.082 -0.053 
-0.001 -0.000 -0.017 -0.041 -0.001 0.065 -0.027 -0.007 -0.011 0.056 
0.013 0.069 -0.027 -0.072 -0.143 0.090 -0.115 -0.078 0.055 0.165 
Time: t-15 Time: t-16 
0.041 -0.024 0.039 0.058 0.101 0.027 -0.013 0.005 0.154 0.071 
0.023 -0.072 -0.076 0.034 0.167 -0.009 -0.041 0.098 -0.078 -0.060 
0.040 0.008 -0.037 -0.073 0.024 0.066 -0.033 -0.020 0.004 0.084 
0.010 -0.007 -0.005 0.122 -0.005 -0.028 -0.018 -0.011 0.037 -0.010 
0.087 -0.002 -0.084 -0.086 0.047 0.039 -0.048 -0.040 -0.023 0.017 
i!^l 
Time: t-17 Time: t-18 
-0.071 -0.009 -0.022 0.137 -0.020 -0.036 -0.001 -0.027 0.001 0.019 
0.018 0.098 -0.025 0.023 -0.107 0.059 -0.025 -0.029 -0.085 -0.082 
-0.000 -0.020 0.003 0.014 -0.016 -0.010 0.007 -0.006 0.008 0.020 
-0.029 -0.018 0.017 -0.033 0.054 -0.006 0.005 0.009 0.023 -0.012 
-0.001 0.006 0.014 -0.063 0.018 0.101 -0.001 -0.037 -0.123 0.047 
Time: t-19 The deterministic variables 
-0.020 -0.013 -0.001 -0.054 0.063 CONST 
0.018 -0.079 0.008 -0.121 0.102 16.608 
-0.089 0.024 0.013 -0.046 -0.057 -64.426 
-0.022 0.007 -0.007 0.014 -0.019 -177.169 
0.014 -0.054 -0.003 0.030 0.043 -9.550 
70.308 
XII 
Table A7 Short-term dynamics {T) matrix of five countries' 
implied forward rates derived from interest rate futures 
between the period from Jul 1992 to Mar 1995 
Time: t-1 Time: t-2 
0.078 0.009 0.026 0.041 -0.028 -0.014 -0.011 -0.036 -0.002 -0.033 
0.051 0.005 0.053 0.100 0.058 -0.072 0.039 0.021 0.019 -0.077 
0.041 -0.138 0.027 -0.031 0.061 0.150 0.308 -0.002 0.694 -0.279 
0.007 0.072 -0.031 -0.054 -0.068 -0.031 -0.008 -0.003 0.043 -0.120 
0.090 -0.006 0.047 0.095 -0.093 -0.084 0.023 0.004 -0.009 -0.089 
Time: t-3 Time: t-4 
0.012 -0.086 -0.003 -0.058 0.094 0.012 -0.023 -0.003 0.090 0.054 
0.024 0.003 0.002 -0.025 -0.005 0.065 -0.067 0.006 -0.027 0.078 -i 
-0.083 -0.173 -0.032 -0.026 -0.017 0.014 -0.017 -0.085 0.136 -0.100 
0.024 -0.010 -0.008 0.065 -0.033 0.036 -0.000 -0.011 0.052 -0.055 
-0.015 -0.065 0.014 -0.069 -0.014 0.054 0.039 -0.034 0.030 -0.050 
Time: t-5 Time: t-6 
-0.063 0.012 0.003 -0.010 0.015 0.028 0.055 0.033 -0.027 -0.106 
0.021 0.024 0.023 -0.010 0.043 -0.029 0.051 -0.018 -0.008 -0.064 
-0.049 -0.082 0.071 0.111 0.018 -0.222 0.186 -0.060 0.031 -0.179 
0.043 -0.013 -0.061 0.069 0.017 0.121 -0.082 -0.017 0.045 0.111 
-0.011 -0.038 -0.012 -0.025 0.041 -0.083 0.027 0.002 0.026 -0.021 
Time: t-7 Time: t-8 
-0 034 -0.014 -0.017 0.016 0.018 -0.076 0.023 0.009 -0.086 0.084 
0.007 0.035 0.017 0.001 0.020 -0.021 0.006 -0.042 0.033 -0.023 
0.036 -0.069 -0.059 -0.133 0.186 -0.028 0.068 -0.064 0.084 -0.145 
0.082 0.109 0.035 0.001 -0.103 0.041 0.001 -0.027 0.015 0.055 
0.042 0.029 0.028 -0.006 -0.046 -0.028 0.016 -0.022 0.010 -0.087 
Time: t-9 Time: t-10 
-0.014 -0.045 0.013 -0.036 0.007 0.022 -0.017 -0.059 0.071 -0.060 
0.020 0.063 0.049 0.020 -0.036 -0.041 0.034 -0.017 0.024 0.031 
0.081 -0.008 -0.001 0.120 0.043 -0.120 0.045 0.103 0.087 -0.123 
-0.072 -0.098 -0.009 -0.019 0.060 0.021 0.004 0.023 0.007 -0.023 
-0.042 -0.086 0.026 0.013 0.049 -0.034 0.021 -0.020 0.024 0.025 
Time: t-11 Time: t-12 
0.010 0.027 -0.013 0.021 0.014 0.001 0.048 -0.003 0.073 0.024 
-0.021 -0.008 -0.011 -0.027 -0.030 -0.018 0.003 0.013 0.000 0.010 
-0.067 -0.140 0.024 0.093 0.115 0.042 0.005 0.052 -0.103 -0.114 
0.023 0.059 0.001 0.006 -0.065 -0.014 0.038 -0.014 -0.043 -0.049 
-0.026 -0.060 -0.029 -0.019 0.010 0.033 0.003 0.025 0.000 -0.040 
XIII 
Time: t-14 Time: t-15 
-0.040 -0.053 0.051 -0.034 -0.007 0.013 -0.151 -0.011 0.038 0.126 
-0.024 -0.018 0.032 -0.042 0.103 -0.025 -0.034 0.014 0.029 0.103 
0.120 0.117 -0.001 -0.107 -0.106 -0.007 -0.079 0.035 0.046 0.049 
0.048 -0.015 0.023 -0.030 0.032 -0.005 0.029 0.007 0.028 -0.039 
-0.027 -0.052 0.026 0.009 0.146 -0.064 -0.035 0.025 0.000 0.016 
Time: t-15 Time: t-16 
-0.054 -0.012 -0.030 -0.071 0.044 -0.014 0.019 0.021 -0.007 -0.078 
-0.074 -0.061 0.045 -0.010 0.085 0.004 0.022 -0.010 0.011 -0.011 
-0.004 -0.057 0.028 0.051 0.048 -0.060 0.115 0.048 -0.050 -0.060 
-0.120 -0.180 0.004 -0.019 0.196 -0.072 -0.104 -0.010 -0.028 0.114 
0.001 -0.015 0.017 -0.033 0.017 -0.035 -0.029 0.009 0.004 -0.061 ^ 't 
Time: t-17 Time: t-18 
-0.033 0.007 -0.021 0.044 -0.011 -0.029 -0.084 -0.028 0.020 0.053 
-0.004 -0.031 -0.020 0.002 0.008 -0.025 0.037 0.014 -0.015 0.033 
-0.065 -0.024 -0.017 0.019 -0.060 -0.264 -0.049 0.060 -0.082 0.262 
-0.016 -0.014 -0.022 -0.002 0.022 -0.020 0.126 0.021 -0.017 -0.023 
0.008 -0.058 -0.027 0.005 0.052 -0.031 -0.009 -0.003 -0.026 0.067 
Time: t-19 The deterministic variables 
0.040 -0.009 -0.029 0.008 0.064 CONST 
0.031 0.023 -0.009 0.025 0.068 517.406 
0.027 0.016 -0.002 0.004 0.130 562.907 
0.002 -0.080 -0.005 -0.000 -0.002 -74.945 
0.040 -0.040 -0.028 0.065 -0.073 94.359 
348.477 
XIV 
Table A8 Short-term dynamics {T) matrix of five countries‘ 
cash bond yields between the period from Jan 1985 to Mar 
1995 
Time: t-2 Time: t-3 
0.003 -0.006 0.004 -0.009 0.004 0.004 -0.008 0.003 0.005 0.008 
-0.007 0.003 0.000 -0.004 0.003 -0.003 0.004 -0.006 -0.002 -0.000 
-0.000 -0.002 0.004 0.003 0.001 0.001 -0.001 0.001 0.002 -0.004 
-0.002 0.002 0.005 0.005 0.016 -0.001 0.003 -0.009 -0.000 -0.007 
-0.003 0.003 -0.001 -0.004 0.001 -0.003 0.002 -0.001 -0.000 0.000 
Time: t-4 Time: t-5 
0.003 -0.007 0.005 -0.008 0.009 -0.139 0.053 -0.007 -0.004 0.027 
-0.004 0.000 -0.000 -0.006 0.007 0.095 -0.261 0.070 -0.005 0.224 i 
-0.008 0.002 0.012 0.001 0.007 -0.030 0.018 -0.064 -0.001 0.034 
0.040 0.002 0.141 0.009 -0.068 -0.000 0.002 -0.002 0.030 -0.012 
-0.001 0.001 -0.002 -0.004 0.001 0.061 -0.011 0.036 -0.003 -0.077 
Time: t-6 Time: t-7 
-0.002 -0.000 0.025 0.077 -0.011 0.002 -0.007 0.000 -0.008 0.007 
-0.002 -0.002 -0.007 0.119 0.008 -0.002 0.000 -0.001 -0.003 0.001 
0.001 -0.005 -0.016 0.072 0.019 0.002 -0.003 0.001 0.004 0.000 
-0.000 0.003 -0.000 0.009 -0.009 0.005 -0.009 0.004 0.001 0.005 
-0.003 0.002 0.001 0.080 0.000 -0.001 0.001 -0.003 -0.003 0.002 
Time: t-8 Time: t-9 
0.003 -0.007 0.003 0.016 0.010 0.001 -0.008 0.005 0.001 0.010 
-0.003 0.004 -0.007 0.007 0.002 0.001 -0.003 -0.004 -0.004 0.006 
0.001 0.000 -0.001 0.016 -0.002 0.005 -0.002 0.000 0.003 -0.005 
-0.001 0.003 0.003 0.002 -0.019 -0.027 -0.026 0.086 0.009 0.187 
-0.002 0.001 -0.002 0.011 -0.000 0.000 -0.001 -0.003 0.001 0.004 
Time: t-10 Time: t-11 
-0.045 -0.110 0.052 -0.005 -0.114 -0.004 -0.001 0.008 0.118 0.017 
0.002 -0.222 0.054 -0.005 0.079 -0.004 -0.002 -0.002 0.029 0.010 
-0.030 0.008 0.057 -0.003 -0.098 -0.003 -0.002 -0.000 0.031 0.003 
-0.000 0.003 0.002 -0.023 -0.012 -0.002 0.003 0.006 0.009 -0.013 
-0.016 -0.052 0.044 -0.003 -0.015 -0.004 0.001 -0.004 0.057 0.012 
XV 
Time: t-14 Time: t-15 
0.000 -0.004 0.002 -0.006 0.002 0.002 -0.005 0.001 0.016 0.004 
-0.005 0.003 0.000 -0.004 -0.000 -0.003 0.002 -0.008 0.000 0.004 
-0.001 0.001 0.003 0.001 0.000 -0.000 -0.000 -0.000 -0.003 -0.002 
0.001 -0.016 -0.000 0.003 0.025 0.003 0.000 -0.004 0.000 -0.008 
-0.003 0.003 -0.002 -0.005 0.002 -0.002 0.002 -0.003 0.001 -0.002 
Time: t-14 Time: t-15 
0.004 -0.012 0.001 -0.003 0.012 0.029 -0.052 0.091 -0.003 -0.026 
0.001 -0.011 -0.006 -0.003 0.016 0.065 -0.090 -0.043 -0.005 0.144 
0.008 -0.009 -0.002 0.006 -0.001 -0.038 0.069 -0.064 -0.001 0.117 
0.081 -0.018 0.057 0.008 -0.005 0.001 0.002 0.002 0.119 -0.009 
-0.001 -0.002 -0.003 -0.000 0.006 0.020 -0.054 -0.049 -0.003 0.067 
1 
Time: t-16 Time: t-17 
t 
-0.004 -0.003 0.016 -0.085 0.005 -0.002 -0.005 0.001 -0.006 0.005 
-0.005 0.000 0.012 0.039 -0.006 -0.009 -0.003 0.004 -0.000 0.011 
-0.001 0.001 0.011 0.043 -0.010 -0.002 -0.001 0.005 0.013 0.002 
0.001 0.003 0.002 0.007 -0.008 0.010 -0.005 0.025 0.005 0.019 
-0.006 0.002 0.013 0.020 -0.005 -0.003 0.000 -0.001 -0.005 0.000 
Time: t-18 Time:t-19 
0.001 -0.001 0.001 0.009 0.002 0.002 -0.011 -0.002 -0.005 0.013 
-0.000 0.004 -0.005 -0.013 -0.010 -0.001 -0.003 0.001 -0.007 0.009 
0.001 0.001 -0.001 -0.015 -0.009 0.002 -0.001 0.013 -0.002 0.004 
-0.001 0.004 0.001 0.004 -0.006 -0.011 -0.058 -0.047 0.010 0.168 
-0.001 0.002 -0.003 -0.014 -0.005 -0.002 0.001 -0.002 -0.005 0.003 








Table A9 Short-term dynamics ( D matrix of five countries' 
cash bond yields between the period from Jan 1985 to Sep 
1987 
Time: t-1 Time: t-2 
-0.015 0.012 -0.007 -0.042 0.039 -0.015 0.011 -0.006 -0.015 0.039 
-0.036 0.028 -0.031 0.052 0.047 -0.037 0.029 -0.030 -0.000 0.048 
-0.015 0.013 -0.005 0.061 0.046 -0.015 0.012 -0.005 -0.018 0.046 
0.003 -0.004 -0.009 0.030 -0.047 0.002 -0.003 -0.009 0.029 -0.046 
-0.018 0.014 -0.014 0.037 0.029 -0.018 0.014 -0.013 -0.004 0.030 
Time: t-3 Time: t-4 
-0.015 0.011 -0.006 -0.015 0.039 -0.014 0.012 -0.008 -0.015 0.039 
-0.037 0.029 -0.030 -0.000 0.048 -0.037 0.029 -0.029 -0.000 0.048 i 
-0.015 0.012 -0.005 -0.019 0.046 -0.014 0.012 -0.007 -0.019 0.045 
0.002 -0.003 -0.009 0.030 -0.046 0.014 -0.060 0.221 0.030 -0.086 
-0.018 0.014 -0.013 -0.005 0.030 -0.018 0.014 -0.013 -0.005 0.030 
Time: t-5 Time: t-6 
-0.219 0.086 -0.015 -0.016 0.269 -0.016 0.013 -0.007 0.086 0.037 
0.022 -0.115 0.150 -0.000 0.142 -0.035 0.026 -0.021 0.070 0.042 
-0.101 0.090 0.018 -0.020 0.057 -0.017 0.015 -0.006 0.067 0.043 
0.003 -0.006 -0.003 0.041 -0.045 0.006 -0.009 -0.002 0.032 -0.045 
0.028 0.005 0.023 -0.005 -0.014 -0.018 0.014 -0.010 0.025 0.027 
Time: t-7 Time: t-8 
-0.017 0.012 -0.006 -0.016 0.038 -0.017 0.012 -0.006 -0.015 0.038 
-0.036 0.027 -0.022 -0.003 0.040 -0.036 0.027 -0.022 -0.001 0.040 
-0.017 0.014 -0.006 -0.020 0.044 -0.017 0.014 -0.006 -0.020 0.044 
0.006 -0.007 -0.004 0.030 -0.048 0.006 -0.007 -0.004 0.031 -0.048 
-0.018 0.014 -0.010 -0.006 0.027 -0.018 0.014 -0.010 -0.005 0.027 
Time: t-9 Time: t-10 
-0.017 0.012 -0.005 -0.015 0.037 0.082 -0.296 -0.045 -0.016 -0.359 
-0.036 0.027 -0.022 -0.001 0.040 0.075 -0.388 0.157 -0.001 -0.102 
-0.017 0.014 -0.005 -0.020 0.043 -0.023 0.059 0.035 -0.020 -0.291 
-0.049 -0.016 0.124 0.031 0.285 0.006 -0.005 -0.002 -0.021 -0.034 
-0.018 0.014 -0.010 -0.005 0.026 0.010 -0.108 0.154 -0.005 -0.202 
Time: t-11 Time:t-12 
-0.015 0.010 -0.005 0.036 0.024 -0.015 0.009 -0.005 -0.012 0.026 
-0.031 0.018 -0.013 0.058 0.029 -0.031 0.018 -0.016 0.004 0.031 
-0.016 0.011 -0.004 -0.010 0.028 -0.016 0.011 -0.005 -0.016 0.029 
0.007 -0.008 -0.001 0.027 -0.027 0.007 -0.007 -0.001 0.027 -0.028 
-0.016 0.010 -0.006 0.053 0.018 -0.016 0.010 -0.007 -0.002 0.019 
XVII 
Time: t-14 Time: t-15 
-0.015 0.009 -0.005 -0.012 0.026 -0.015 0.009 -0.006 -0.012 0.024 
-0.031 0.018 -0.016 0.004 0.031 -0.031 0.018 -0.016 0.004 0.031 
-0.016 0.011 -0.005 -0.016 0.029 -0.015 0.010 -0.006 -0.016 0.027 
0.007 -0.007 -0.001 0.027 -0.028 0.052 -0.095 0.107 0.027 0.078 
-0.016 0.010 -0.007 -0.002 0.019 -0.016 0.010 -0.008 -0.002 0.019 
Time: t-15 Time: t-16 
0.087 -0.070 0.133 -0.012 -0.113 -0.012 0.009 -0.007 0.090 0.022 
0.046 -0.106 -0.049 0.004 0.265 -0.022 0.010 -0.016 0.057 0.029 
-0.060 0.158 -0.004 -0.016 0.047 -0.013 0.010 -0.007 0.091 0.025 
0.006 -0.007 0.004 0.125 -0.025 0.007 -0.011 0.003 0.029 -0.023 
0.050 -0.040 -0.035 -0.002 0.036 -0.012 0.007 -0.008 0.035 0.017 ， 
Time: t-17 Time: t-18 
r 
-0.012 0.008 -0.006 -0.012 0.021 -0.012 0.008 -0.006 -0.013 0.021 
-0.022 0.010 -0.014 0.003 0.026 -0.022 0.010 -0.014 0.002 0.026 
-0.013 0.010 -0.007 -0.016 0.025 -0.013 0.010 -0.007 -0.016 0.025 
0.007 -0.010 0.003 0.027 -0.025 0.007 -0.010 0.003 0.027 -0.025 
-0.012 0.006 -0.007 -0.002 0.016 -0.012 0.006 -0.007 -0.003 0.016 
Time: t-19 The deterministic variables 
-0.011 0.007 -0.007 -0.013 0.020 CONST 
-0.022 0.011 -0.014 0.002 0.026 0.181 
-0.011 0.009 -0.008 -0.016 0.024 0.184 
-0.054 -0.068 -0.180 0.027 0.377 0.220 
-0.012 0.006 -0.008 -0.003 0.016 -0.250 
0.126 
XVIII 
Table AlO Short-term dynamics {T) matrix of five countries' 
cash bond yields between the period from Nov 1987 to May 
1992 
Time: t-1 Time: t-2 
0.007 0.001 0.000 0.130 0.020 0.007 0.001 0.000 -0.019 0.020 
0.005 -0.001 -0.000 0.018 0.018 0.005 -0.001 -0.000 -0.014 0.018 
- 0 .000 -0 .001 - 0 . 0 0 0 0 .220 0 .000 -0 .000 -0 .001 -0 .000 0 .001 0 .000 
-0.001 0.001 0.000 0.002 -0.003 -0.001 0.001 0.000 0.001 -0.003 
0.003 0.002 0.000 0.068 0.004 0.003 0.002 0.000 -0.008 0.004 
Time: t-3 Time: t-4 
0.007 0.001 0.000 -0.019 0.020 0.011 0.000 -0.000 -0.019 0.021 
0.005 -0.001 -0.000 -0.014 0.018 0.008 -0.002 -0.000 -0.014 0.018 f 
-0.000 -0.001 -0.000 0.001 0.000 -0.001 -0.001 -0.000 0.001 0.000 
-0.001 0.001 0.000 0.001 -0.003 0.035 0.043 0.155 0.001 0.084 : 
0.003 0.002 0.000 -0.008 0.004 0.004 0.002 0.000 -0.008 0.005 
Time: t-5 Time: t-6 
0.011 0.100 -0.070 -0.021 -0.116 0.011 -0.001 -0.000 0.048 0.020 
0.219 -0.364 0.036 -0.015 0.394 0.008 -0.003 0.000 0.182 0.018 
0.146 0.071 -0.141 0.001 -0.037 -0.001 -0.001 0.000 0.073 0.001 
-0.001 0.001 -0.000 0.118 -0.003 -0.001 0.001 -0.000 0.002 -0.003 
0.169 0.048 -0.022 -0.009 -0.049 0.005 0.003 -0.000 0.099 0.003 
Time: t-7 Time: t-8 
0.011 -0.001 -0.000 -0.020 0.020 0.011 -0.001 -0.000 -0.020 0.020 
0.008 -0.003 0.000 -0.014 0.018 0.008 -0.003 0.000 -0.014 0.018 
-0.001 -0.001 0.000 0.001 0.001 -0.001 -0.001 0.000 0.001 0.001 
-0.001 0.001 -0.000 0.002 -0.003 -0.001 0.001 -0.000 0.002 -0.003 
0.005 0.003 -0.000 -0.008 0.003 0.005 0.003 -0.000 -0.008 0.003 
Time: t-9 Time: t-10 
0.007 -0.001 0.002 -0.020 0.019 -0.028 0.073 0.030 -0.019 -0.078 
0.005 -0.004 0.001 -0.014 0.018 0.120 -0.059 -0.145 -0.014 -0.013 
-0.001 -0.001 0.000 0.001 0.001 0.030 -0.065 0.093 0.001 0.006 
-0.072 0.003 0.053 0.002 0.080 -0.000 0.001 -0.000 -0.090 -0.003 
0.003 0.002 0.000 -0.008 0.003 0.076 0.039 -0.015 -0.008 0.026 
Time: t-11 Time:t-12 
0.007 0.001 -0.001 0.187 0.016 0.007 0.001 -0.001 -0.006 0.016 
0.004 -0.002 -0.000 -0.006 0.016 0.004 -0.002 -0.000 -0.005 0.016 
-0.001 -0.002 0.000 0.020 0.001 -0.001 -0.002 0.000 0.000 0.001 
-0.000 0.001 -0.000 0.001 -0.003 -0.000 0.001 -0.000 0.001 -0.003 
0.003 0.004 -0.000 0.020 0.002 0.003 0.004 -0.000 -0.002 0.002 
XIX 
Time: t-14 Time: t-15 
0.007 0.001 -0.001 -0.006 0.016 0.006 0.000 -0.001 -0.006 0.015 
0.004 -0.002 -0.000 -0.005 0.016 0.004 -0.003 -0.001 -0.005 0.015 
-0.001 -0.002 0.000 0.000 0.001 -0.001 -0.002 0.000 0.000 0.001 
-0.000 0.001 -0.000 0.001 -0.003 -0.037 0.079 0.010 0.001 -0.082 
0.003 0.004 -0.000 -0.002 0.002 0.003 0.003 -0.001 -0.002 0.002 
Time: t-15 Time: t-16 
-0.013 0.021 0.009 -0.008 -0.007 0.006 0.003 -0.002 -0.326 0.013 
0.191 0.070 -0.138 -0.007 0.003 0.004 0.000 -0.001 -0.004 0.013 
0.012 -0.068 -0.081 0.000 0.223 -0.001 -0.001 0.000 -0.054 0.001 
-0.000 0.001 0.000 0.033 -0.003 -0.000 0.000 0.000 0.001 -0.002 
-0.014 -0.028 -0.073 -0.003 0.056 0.003 0.003 -0.001 -0.051 0.002 并 
Time: t-17 Time: t-18 ； 
I. 
0.006 0.003 -0.002 -0.012 0.013 0.006 0.003 -0.002 -0.012 0.013 
0.004 0.000 -0.001 -0.010 0.013 0.004 0.000 -0.001 -0.010 0.013 
-0.001 -0.001 0.000 0.001 0.001 -0.001 -0.001 0.000 0.001 0.001 
- 0 .000 0 .000 0 .000 0 .001 -0 .002 -0 .000 0 .000 0 .000 0 .001 -0 .002 
0.003 0.003 -0.001 -0.004 0.002 0.003 0.003 -0.001 -0.004 0.002 
Time: t-19 The deterministic variables , 
0.006 0.003 -0.002 -0.012 0.012 CONST 
0.004 0.000 -0.002 -0.010 0.012 0.246 
-0.001 -0.001 0.000 0.001 0.001 0.179 
0.032 -0.011 0.032 0.001 0.074 -0.015 
0.003 0.003 -0.001 -0.004 0.001 -0.020 
0.097 
XX 
Table All Short-term dynamics (F) matrix of five countries' 
cash bond yields between the period from Jul 1992 to Mar 
1995 
Time: t-1 Time: t-2 
-0.008 0.017 0.004 0.035 -0.026 0.007 0.028 -0.017 0.009 -0.027 
-0.023 -0.014 0.009 -0.103 -0.002 -0.017 0.016 0.002 -0.020 -0.022 
-0.011 -0.001 0.021 0.069 -0.023 -0.010 -0.003 0.021 -0.012 -0.024 
0.000 0.014 -0.014 -0.001 0.006 0.011 0.005 0.009 -0.042 0.053 
-0.025 0.003 0.015 0.030 -0.015 -0.009 0.006 -0.001 0.000 -0.011 
Time: t-3 Time: t-4 
0.003 0.011 -0.011 0.071 -0.011 0.010 0.014 -0.014 -0.028 -0.025 
-0.004 0.038 -0.013 0.026 -0.033 -0.012 0.019 -0.002 -0.022 -0.028 ,( 
-0.004 0.028 0.002 0.040 -0.045 -0.034 0.029 0.031 -0.001 -0.016 
-0.000 -0.001 -0.026 -0.001 0.021 0.061 0.058 -0.019 -0.002 -0.020 : 
-0.016 0.015 0.004 0.027 -0.020 0.003 0.012 -0.010 -0.015 -0.018 
Time: t-5 Time: t-6 
-0.182 -0.011 0.038 -0.000 0.001 -0.013 0.013 0.085 0.009 -0.094 
-0.145 -0.255 0.059 -0.011 0.171 -0.012 -0.004 -0.018 0.182 0.010 ‘ 
-0.137 -0.153 -0.106 0.003 0.166 -0.001 -0.002 -0.067 0.072 0.081 
0.001 -0.000 0.001 -0.031 0.001 0.020 -0.003 -0.004 0.006 0.009 | 
-0.088 -0.092 0.086 -0.005 -0.066 -0.015 0.003 0.022 0.099 -0.021 
Time: t-7 Time: t-8 
-0.003 0.016 -0.006 -0.021 -0.035 0.006 0.016 -0.012 0.086 -0.016 
-0.006 -0.003 0.022 -0.009 -0.049 -0.002 0.016 -0.019 0.060 -0.021 
-0.005 0.006 0.021 0.007 -0.038 0.004 0.027 -0.003 0.127 -0.043 
0.020 -0.090 0.025 -0.011 0.092 0.011 -0.012 0.006 -0.022 -0.002 
-0.014 0.012 0.012 -0.013 -0.036 -0.013 0.014 0.002 0.085 -0.034 
Time: t-9 Time: t-10 
-0.007 0.008 -0.003 0.011 -0.016 -0.016 0.054 -0.050 0.002 0.150 
0.008 -0.005 -0.011 -0.031 -0.017 -0.105 -0.100 0.025 -0.005 0.319 
0.026 0.007 0.001 0.003 -0.041 -0.123 -0.006 -0.072 -0.006 0.204 
-0.049 -0.090 0.088 -0.003 0.087 0.005 -0.003 -0.002 0.078 0.006 
0.004 -0.003 -0.009 0.006 -0.004 -0.063 0.006 -0.057 -0.002 0.169 
Time: t-11 Time: t-12 
-0.014 0.020 0.021 0.009 -0.013 -0.007 0.036 0.006 0.001 -0.063 
-0.027 -0.003 0.035 -0.073 -0.022 -0.024 0.030 0.024 0.014 -0.069 
-0.016 -0.016 0.006 0.053 -0.000 -0.012 0.023 0.019 0.015 -0.040 
-0.008 -0.020 0.029 -0.004 -0.013 -0.010 -0.113 0.009 -0.001 0.154 
-0.021 0.003 0.015 -0.014 0.001 -0.020 0.027 0.012 -0.003 -0.035 
XXI 
Time: t-14 Time: t-15 
0.001 0.015 -0.009 0.103 -0.015 -0.001 -0.021 -0.011 0.021 0.019 
-0.019 0.009 -0.018 0.052 0.008 -0.015 -0.062 -0.011 0.005 0.063 
-0.010 0.019 -0.000 -0.011 -0.031 0.017 -0.024 0.005 0.027 -0.013 
0.007 -0.019 -0.003 -0.026 0.010 -0.032 -0.028 -0.019 0.007 0.064 
-0.018 0.021 0.005 0.025 -0.031 -0.020 -0.012 0.000 0.018 0.015 
Time: t-15 Time: t-16 
0.080 0.073 0.071 -0.000 -0.046 -0.008 -0.003 0.046 -0.025 -0.022 
0.074 -0.106 -0.058 -0.005 0.286 -0.026 -0.001 0.077 0.014 -0.064 
-0.098 0.057 -0.118 -0.001 0.299 -0.012 0.012 0.043 -0.017 -0.063 
0.008 -0.000 0.005 0.126 -0.013 -0.012 -0.005 0.009 -0.004 -0.007 
0.050 -0.114 -0.066 0.000 0.239 -0.021 -0.003 0.061 0.055 -0.037 ’ 
Time:t-17 Time:t-18 ； 
f 
-0.014 0.011 0.011 -0.022 -0.026 -0.005 0.009 -0.006 0.039 -0.012 
-0.052 -0.032 0.046 0.031 0.021 0.013 0.027 0.012 -0.074 -0.062 
-0.005 -0.005 0.022 0.107 -0.015 -0.007 0.018 0.003 -0.117 -0.045 
0.097 -0.032 0.068 -0.004 0.045 -0.009 0.005 -0.002 -0.014 0.003 
-0.012 -0.003 0.015 -0.009 -0.012 -0.011 0.012 0.004 -0.087 -0.031 ., 
I 
Time: t-19 The deterministic variables ； 
0.006 -0.038 -0.014 0.000 0.044 CONST 
-0.005 -0.016 0.011 -0.005 0.019 0.012 
0.018 0.002 0.033 -0.013 -0.019 -0.049 
0.015 -0.076 0.048 -0.001 0.057 0.023 i 
-0.014 0.000 0.004 -0.005 0.007 0.007 
0.003 
XXII 
Table A12 Short-term dynamics (F) matrix of five countries' 
implied bond yields derived from bond futures between the 
period from Sep 1988 to Mar 1995 
Time: t-2 Time: t-3 
-0.017 0.019 -0.041 -0.004 -0.006 0.028 -0.018 0.002 0.009 -0.049 
0.092 -0.043 -0.192 -0.341 -0.120 -0.019 0.006 0.058 0.077 -0.217 
0.037 0.039 -0.233 0.131 -0.009 -0.074 0.025 0.036 -0.063 0.116 
-0.031 0.007 0.003 -0.011 0.000 0.081 -0.008 -0.002 -0.032 -0.078 
-0.000 0.010 -0.035 0.001 -0.056 0.050 -0.007 0.026 -0.008 -0.043 
Time: t-4 Time: t-5 
0.042 -0.006 -0.012 -0.024 0.041 -0.058 0.009 -0.011 0.055 0.055 i； 
0.151 -0.028 0.084 -0.016 0.046 -0.058 -0.031 0.054 -0.106 -0.091 
0.037 0.008 -0.058 0.013 0.060 -0.016 0.015 0.034 0.035 0.039 ^ 
0.043 -0.020 -0.002 -0.012 0.001 0.004 -0.014 0.025 0.019 -0.003 ' 
0.005 -0.023 -0.012 -0.026 0.024 -0.021 -0.000 -0.002 0.019 0.068 
Time: t-6 Time: t-7 
-0.029 -0.012 0.004 -0.033 -0.038 0.067 0.005 -0.047 -0.014 -0.077 
0.052 -0.022 0.052 -0.170 0.093 -0.099 0.024 0.048 0.206 0.174 
-0.003 0.008 0.011 -0.018 0.110 -0.061 0.015 0.020 -0.107 0.018 i 
-0.006 0.007 -0.008 -0.031 0.023 0.026 -0.010 0.018 -0.024 0.002 
0.006 -0.001 -0.013 -0.009 -0.047 0.065 0.009 0.004 -0.007 -0.019 
Time: t-8 Time: t-9 
0.039 0.002 0.103 -0.010 -0.024 0.029 0.011 -0.048 -0.007 -0.065 
0.040 0.042 -0.040 -0.084 -0.066 0.262 -0.024 -0.067 -0.155 -0.084 
0.009 0.022 0.066 0.050 0.001 0.020 0.006 0.015 -0.035 -0.035 
0.002 0.012 0.025 0.016 0.021 0.007 0.001 -0.027 -0.015 -0.034 
0.038 0.004 0.017 0.009 0.018 0.030 -0.002 0.007 -0.024 -0.011 
Time: t-10 Time: t-11 
I 
0.015 0.008 0.012 0.020 -0.005 0.035 0.006 -0.024 0.044 -0.023 
-0.015 -0.080 -0.159 -0.017 0.047 0.162 0.080 0.154 -0.092 0.054 
-0.057 0.013 0.047 -0.072 -0.040 0.062 -0.019 0.053 -0.105 -0.073 
0.034 -0.003 0.032 0.025 -0.062 -0.028 0.006 -0.011 0.012 0.006 
-0.047 0.001 0.040 0.033 -0.032 -0.033 -0.014 -0.015 0.035 0.048 
Time: t-12 Time: t-13 
0.083 0.001 0.027 -0.068 -0.065 -0.002 -0.009 -0.002 0.038 0.017 
0.060 -0.071 0.122 -0.111 -0.110 0.106 -0.067 0.033 0.188 -0.230 
0.041 -0.007 -0.042 0.085 -0.023 -0.046 -0.008 -0.050 -0.094 -0.025 
0.005 -0.001 -0.010 0.033 0.027 0.028 -0.003 -0.020 0.072 -0.066 
-0.031 0.003 0.005 -0.006 0.003 -0.060 -0.005 0.016 0.008 -0.017 
XXIII 
Time: t-14 Time: t-15 
-0.009 -0.003 0.058 -0.054 0.036 0.018 0.013 0.006 -0.015 -0.045 
0.137 0.048 -0.013 -0.025 -0.252 0.017 0.018 0.213 -0.184 -0.371 
0.046 0.016 -0.006 -0.103 0.082 -0.029 0.003 0.050 -0.121 0.022 
0.036 -0.021 0.021 -0.020 0.049 -0.038 0.007 -0.030 0.044 -0.014 
-0.003 0.001 0.020 -0.055 0.050 0.015 0.000 0.011 0.014 0.013 
Time: t-16 Time: t-17 
-0.033 -0.010 0.012 -0.019 -0.062 0.014 0.012 0.025 -0.022 -0.154 
0.005 0.058 0.056 -0.280 -0.081 0.165 -0.018 0.065 -0.089 -0.157 
-0.023 0.021 0.002 -0.003 0.012 0.043 -0.009 0.042 -0.115 0.055 
-0.006 -0.006 0.015 0.002 0.034 0.006 0.011 -0.006 -0.071 0.004 
-0.031 -0.008 0.026 -0.032 -0.012 0.014 -0.004 0.020 -0.027 -0.021 ^ 
Time:t-18 Time: t-19 
r 
-0.072 -0.006 0.041 0.001 0.023 -0.047 0.003 0.048 -0.055 -0.022 
-0.043 -0.014 0.066 -0.012 0.026 0.253 0.000 0.039 -0.041 -0.196 
-0.018 0.008 0.023 -0.074 -0.031 -0.072 0.001 -0.028 -0.060 0.071 
-0.035 0.014 0.021 -0.029 -0.025 -0.013 -0.002 0.017 -0.010 -0.024 
-0.038 -0.012 0.015 0.019 0.004 -0.037 0.000 0,001 -0.024 0.010 









Table A13 Short-term dynamics (F) matrix of five countries' 
implied bond yields derived from bond futures between the 
period from Sep 1988 to May 1992 
Time: t-1 Time: t-2 
-0.047 0.065 0.019 -0.011 0.008 -0.012 0.010 -0.009 -0.031 -0.040 
0.000 -0.052 0.022 0.054 0.122 -0.021 -0.021 -0.006 -0.047 0.084 
0.009 0.055 0.082 0.078 -0.000 -0.055 -0.036 -0.027 -0.023 0.097 
-0.022 0.067 0.015 -0.120 -0.024 0.033 0.040 -0.005 -0.109 -0.044 
0.097 0.117 0.039 0.032 -0.190 0.013 0.028 0.005 -0.034 -0.090 
Time: t-3 Time: t-4 
-0.024 -0.039 0.015 0.001 -0.023 -0.039 -0.001 -0.012 -0.006 0.044 
-0.037 0.014 0.013 0.051 0.082 -0.005 0.003 0.026 0.026 -0.027 i, 
0.008 0.010 0.024 0.036 -0.080 0.001 0.003 0.013 0.065 -0.050 'j 
0.001 0.035 -0.032 -0.035 -0.035 0.060 0.063 -0.022 -0.018 -0.033 
-0.144 0.023 0.025 0.042 -0.021 -0.002 0.049 0.022 -0.052 -0.042 
Time: t-5 Time: t-6 丨 
-0.023 -0.005 -0.051 0.022 -0.007 0.047 -0.053 0.001 -0.000 -0.044 ； 
0.028 0.006 0.013 0.016 -0.026 0.062 0.016 -0.030 0.022 0.026 
0.054 -0.018 0.041 0.030 0.015 0.023 -0.073 -0.053 0.032 -0.016 
-0.026 0.053 -0.039 0.013 0.047 0.019 -0.030 -0.025 -0.068 0.023 i 
0.013 -0.009 0.007 0.028 -0.024 -0.019 -0.094 -0.022 0.023 -0.035 
Time: t-7 Time: t‘8 | 
-0.007 -0.075 -0.008 -0.025 0.034 0.005 -0.025 -0.034 -0.060 0.031 i 
-0.041 -0.002 -0.043 -0.008 0.045 -0.005 -0.011 -0.016 -0.035 0.055 
-0.043 0.061 -0.027 -0.038 0.014 -0.049 0.016 0.059 -0.048 0.058 
-0.023 -0.009 -0.044 -0.019 0.005 0.059 0.067 0.025 -0.026 -0.039 
0.028 -0.006 -0.049 -0.024 0.040 -0.046 -0.039 0.001 -0.058 0.010 
Time: t-9 Time: t-10 
-0.051 0.001 -0.025 0.013 -0.039 -0.101 -0.095 0.016 0.042 0.043 
0.017 0.029 -0.045 -0.008 0.064 -0.006 -0.024 0.064 0.092 -0.031 
-0.069 0.003 -0.037 -0.057 0.003 0.029 -0.068 0.036 -0.010 0.052 
0.030 -0.023 -0.014 -0.032 0.059 0.005 -0.009 -0.015 -0.013 0.002 
0.007 -0.016 -0.025 -0.013 0.071 0.040 -0.038 0.001 0.026 0.053 
T i m e : t - l l Time: t-12 
-0.038 0.047 -0.019 0.062 -0.044 0.032 0.022 -0.002 0.045 -0.006 
0.012 0.016 -0.033 0.079 -0.020 0.012 -0.015 0.017 -0.063 0.007 
-0.069 0.010 -0.015 0.017 0.069 0.018 0.072 -0.050 0.032 0.032 
0.020 -0.003 0.024 0.002 0.063 0.005 -0.012 0.024 -0.025 0.033 
0.003 0.030 -0.023 -0.004 0.056 -0.030 0.018 0.048 -0.004 -0.035 
XXV 
Time: t-14 Time: t-15 
0.070 0.009 -0.023 -0.007 0.017 -0.081 -0.058 0.029 -0.016 0.045 
0.004 -0.044 0.003 0.035 0.048 0.060 0.001 -0.013 0.057 0.112 
-0.008 -0.022 0.000 0.016 -0.038 -0.018 0.020 0.016 0.031 0.106 
0.014 0.009 -0.013 -0.016 0.036 0.039 0.020 0.022 -0.050 -0.023 
-0.053 -0.005 0.020 -0.005 -0.039 0.061 -0.004 -0.031 -0.009 0.041 
Time: t-15 Time: t-16 
0.001 -0.021 -0.011 -0.062 0.087 0.055 0.022 -0.040 -0.006 0.071 
0.035 0.008 0.002 -0.078 0.035 -0.003 -0.015 0.015 -0.063 0.034 
-0.041 -0.065 0.013 0.024 0.042 -0.043 0.012 0.008 0.081 0.014 
0.028 -0.010 -0.062 -0.023 0.048 0.035 -0.014 0.006 -0.001 0.004 
0.043 -0.027 -0.014 0.030 0.013 0.004 -0.056 -0.026 0.029 0.025 
Time: t-17 Time: t-18 
0.064 0.022 -0.003 0.009 0.033 -0.072 0.031 -0.000 -0.000 0.046 
-0.033 0.088 0.008 -0.028 -0.005 -0.007 0.038 -0.048 -0.056 -0.001 
0.013 0.031 -0.002 -0.046 -0.010 0.003 -0.024 -0.012 -0.008 0.035 
-0.005 0.025 -0.008 0.027 0.044 0.020 0.050 -0.008 -0.055 0.018 ： 
0.012 0.056 -0.041 0.049 0.017 0.062 -0.036 -0.052 -0.033 0.061 丨 
Time: t-19 The deterministic variables 
0.023 0.036 -0.020 0.014 -0.044 CONST 
0.009 0.034 0.018 0.011 0.034 0.154 | 
0.042 -0.032 -0.053 -0.068 0.010 0.117 
-0.054 0.101 -0.008 -0.022 -0.026 -0.063 
0.025 -0.025 -0.009 0.028 0.007 -0.120 
0.179 
XXVI 
Table A14 Short-term dynamics (F) matrix of five countries' 
implied bond yields derived from bond futures between the 
period from Jul 1992 to Mar 1995 
Time: t-1 Time: t-2 
-0.083 -0.002 0.000 -0.019 0.030 0.004 -0.003 0.025 0.034 -0.027 
-0.078 0.035 0.053 0.000 0.039 0.027 -0.031 -0.127 -0.063 0.124 
-0.009 0.019 -0.071 0.050 -0.018 -0.101 -0.013 -0.029 0.009 0.014 
-0.064 0.010 0.024 -0.254 -0.014 0.030 -0.010 0.047 -0.187 -0.068 
-0.007 -0.003 0.039 0.039 0.009 0.028 -0.010 0.029 -0.018 -0.033 
Time: t-3 Time: t-4 
0.007 -0.010 0.032 0.074 0.025 0.018 -0.004 0.004 0.050 -0.036 
-0.171 -0.067 -0.040 0.061 -0.008 -0.113 0.049 -0.104 -0.063 -0.094 
-0.030 0.006 -0.047 0.011 -0.002 -0.041 0.011 0.032 0.001 -0.066 
-0.017 0.013 0.030 -0.102 0.043 0.037 0.001 0.039 -0.081 0.005 
-0.023 -0.009 -0.032 -0.031 -0.065 0.014 0.011 0.011 0.011 0.009 
Time: t-5 Time: t-6 
-0.000 -0.006 -0.069 0.006 0.050 -0.005 0.014 -0.013 -0.025 0.041 
0.197 0.056 -0.012 0.059 -0.194 -0.201 -0.064 -0.013 0.209 0.026 
-0.048 0.004 0.049 -0.017 -0.033 -0.068 -0.003 -0.010 0.030 0.016 
0.029 -0.001 0.001 -0.022 0.016 -0.020 0.005 0.016 -0.051 -0.026 
0.030 0.001 -0.023 -0.002 0.015 -0.019 -0.002 -0.019 -0.026 0.011 
Time: t-7 Time: t-8 
-0.028 -0.016 0.008 -0.014 -0.022 -0.066 -0.001 -0.013 0.023 0.043 
-0.092 0.069 -0.282 -0.073 -0.158 -0.081 0.020 0.129 -0.047 -0.168 
-0.044 0.003 -0.072 -0.013 -0.015 -0.056 0.014 -0.012 0.023 -0.039 
-0.037 -0.003 -0.030 -0.040 -0.026 -0.047 -0.005 0.035 -0.022 0.045 
0.027 -0.001 -0.059 -0.022 -0.064 -0.005 -0.001 0.031 0.003 -0.029 
Time: t-9 Time: t-10 
0.013 -0.005 -0.001 -0.022 -0.036 0.051 0.009 -0.013 0.016 0.007 
-0.101 -0.064 0.170 -0.027 -0.408 -0.077 0.066 -0.054 -0.219 0.049 
-0.086 -0.010 -0.100 -0.015 -0.084 -0.106 0.016 -0.025 -0.026 0.101 
0.034 -0.003 -0.017 0.026 -0.035 -0.022 0.032 0.014 0.075 -0.008 
0.020 -0.017 -0.004 -0.014 0.035 0.045 -0.004 0.026 -0.056 0.085 
Time: t-11 Time: t-12 
0.047 -0.003 -0.021 0.023 0.058 -0.030 -0.009 0.004 -0.003 -0.014 
0.089 0.112 -0.094 -0.271 -0.012 -0.079 -0.009 -0.016 -0.180 -0.016 
-0.050 -0.002 -0.025 -0.044 -0.028 -0.074 0.012 -0.030 0.050 -0.017 
-0.052 0.034 -0.026 0.081 -0.039 0.059 -0.009 0.008 -0.020 0.051 
0.054 -0.006 0.039 -0.066 -0.007 0.023 0.003 -0.018 -0.051 -0.018 
XXVII 
Time: t-14 Time: t-15 
0.028 -0.005 -0.009 -0.004 0.053 0.051 0.000 -0.023 -0.030 0.029 
-0.311 0.049 0.171 -0.227 0.070 -0.021 0.033 0.023 -0.139 -0.054 
0.028 0.017 0.019 0.032 0.010 -0.015 0.005 -0.020 -0.014 -0.040 
0.019 0.014 -0.008 0.028 0.004 0.036 0.009 -0.010 0.044 -0.016 
0.045 0.012 -0.001 -0.029 0.033 0.030 -0.011 0.003 -0.031 -0.002 
Time: t-15 Time: t-16 
-0.008 0.007 -0.014 0.047 -0.035 0.009 -0.004 -0.002 0.020 0.021 
-0.097 -0.028 0.035 -0.076 -0.160 0.029 0.054 0.008 0.168 -0.205 
-0.110 0.010 0.031 0.005 -0.086 0.071 -0.006 -0.017 -0.076 -0.071 
-0.070 -0.008 -0.026 0.006 -0.009 0.003 -0.018 -0.016 -0.001 0.032 
-0.047 -0.007 -0.001 0.002 -0.043 0.069 -0.012 -0.018 0.019 -0.012 
Time: t-17 Time:t-18 
-0.023 -0.001 0.001 -0.013 0.017 0.004 0.003 -0.002 0.018 0.048 
-0.231 0.012 -0.076 -0.221 0.088 -0.269 0.006 0.062 -0.113 -0.053 
-0.075 -0.017 -0.004 -0.035 0.058 -0.099 -0.003 -0.001 -0.043 0.062 
0.036 -0.009 0.002 -0.021 0.024 0.007 -0.026 -0.007 0.003 0.032 
-0.004 -0.001 -0.007 0.020 0.004 0.006 -0.009 -0.026 -0.032 -0.021 
Time: t-19 The deterministic variables 
0.101 0.011 0.003 -0.044 -0.033 CONST 
-0.290 -0.009 0.002 0.240 0.295 0.031 
-0.035 -0.000 -0.034 -0.010 -0.057 -0.223 
-0.020 0.012 -0.032 0.029 0.026 0.002 




Table B1 n - Matrix of five countries' eurocurrency three-
month Deposit rates between the period from Jan 1985 to Sep 
1987 
n = a p ' 
0.006 -0.008 0.011 0.003 -0.019 
(1.565) (-1.876) (1.099) (0.635) (-1.419) 
0.033 -0.056 0.048 0.038 -0.108 
(2.255) (-3.127) (1.158) (2.204) (-1.897) 
-0.014 0.008 -0.054 0.029 0.061 
(-2.733) (1.277) (-3.928) (4.975) (3.181) 
0.007 -0.010 0.014 0.003 -0.025 
(2.045) (-2.412) (1.476) (0.709) (-1.869) 
0.008 -0.011 0.017 0.003 -0.028 
(3.195) (-3.698) (2.376) (0.895) (-2.945) 
Table B2 H - Matrix of five countries' eurocurrency three-
month Deposit rates between the period from Nov 1987 to May 
1992 
一 n = af' 
-0.009 -0.009 0.009 -0.001 -0.003 
(-2.928) (-2.182) (2.878) (-2.520) (-1.550) 
- 0 . 0 1 1 - 0 . 0 2 0 0 . 0 1 0 - 0 . 0 0 2 - 0 . 0 0 0 
(-3.525) (-4.153) (3.124) (-4.221) (-0.033) 
0.005 0.000 -0.006 0.000 0.004 
(1.301) (0.036) (-1.488) (0.394) (1.811) 
-0.004 0.004 0.005 0.000 -0.006 
(-1.473) (1.195) (1.960) (0.515) (-3.535) 
-0.005 -0.008 0.004 -0.001 0.000 
(-1.671) (-2.024) (1.468) (-2.044) (0.052) 
XXIX 
Table B3 11 - Matrix of five countries' eurocurrency three-
month Deposit rates between the period from Jul 1992 to Mar 
1995 
n = ocp' 
-0.006 0.000 0.005 〇.018 -0.015 
(-1.986) (0.022) (2.112) (3.471) (-2.495) 
0.038 -0.041 -0.013 -0.023 0.078 
(2.916) (-4.736) (-1.330) (-1.035) (2.888) 
0.046 -0.026 -0.037 -0.042 0.077 
(5.138) (-4.268) (-5.189) (-2.700) (4.091) 
0.005 -0.004 -0.003 -0.007 0.012 
(1.371) (-1.457) (-0.916) (-1.147) (1.482) 
-0.001 0.000 -0.001 0.010 -0.008 
(-0.262) (0.058) (-0.367) (1.670) (-1.115) 
Table B4 11 — Matrix of five countries' implied forward rates 
derived from interest rate futures between the period from 
Jun 1989 to May 1992 
n = ap' 
-0.017 0.040 -0.013 0.013 -0.079 
(-1.593) (2.416) (-1.542) (2.064) (-3.418) 
-0.006 -0.025 0.002 -0.005 -0.027 
(-0.567) (-1.694) (0.271) (-0.970) (-1.296) 
0.066 0.034 -0.045 -0.036 -0.013 
(3.698) (1.229) (-3.194) (-3.525) (-0.336) 
0.006 0.004 -0.006 -0.004 -0.011 
(0.498) (0.231) (-0.643) (-0.569) (-0.398) 
0.008 0.055 -0.029 0.001 -0.075 
(0.921) (4.038) (-4.094) (0.100) (-3.861) 
XXX 
Table B5 11 - Matrix of five countries‘ implied forward rates 
derived from interest rate futures between the period from 
Jul 1992 to Mar 1995 
n = a p ' 
-0.004 0.004 0.001 0.013 -0.016 
(-0.416) (1.260) (0.049) (1.446) (-1.063) 
0.021 -0.004 -0.028 -0.008 0.027 
(0.799) (-0.521) (-0.808) (-0.329) (0.636) 
0.059 -0.008 -0.087 -0.004 0.058 
(5.597) (-2.187) (-6.218) (-0.415) (3.368) 
0.003 -0.001 -0.004 -0.001 0.004 
(0.666) (-0.460) (-0.664) (-0.307) (0.549) 
-0.018 0.010 0.016 0.030 -0.045 
(-1.535) (2.481) (0.997) (2.540) (-2.317) 
Table B6 FI — Matrix of five countries' cash bond yields 
between the period from Jan 1985 to Sep 1987 
n = ocp' 
0.016 -0.014 -0.005 0.030 -0.048 
(0.923) (-0.845) (-0.355) (1.394) (-1.517) 
0.049 -0.047 0.026 0.007 -0.074 
(3.522) (-3.509) (2.287) (0.409) (-2.939) 
0.016 -0.014 -0.009 0.038 -0.055 
(1.637) (-1.464) (-1.065) (3.059) (-3.031) 
0.002 -0.004 0.029 -0.056 0.046 
(0.144) (-0.389) (3.211) (-4.184) (2.318) 
0.023 -0.022 0.008 0.012 -0.042 
(3.258) (-3.191) (1.421) (1.315) (-3.262) 
XXXI 
Table B7 n — Matrix of five countries' cash bond yields 
between the period from Nov 1987 to May 1992 
n 二 a p ' 
-0 . 023 -0.009 0.007 0.025 -0.024 
(-4.324) (-4.324) (4.324) (4.324) (-4.324) 
-0.017 -0.007 0.005 0.019 -0.018 
(-2.942) (-2.942) (2.942) (2.942) (-2.942) 
0.001 0.001 -0.000 -0.001 0.001 
(0.209) (0.209) (-0.209) (-0.209) (0.209) 
0 . 0 0 2 0 . 0 0 1 - 0 . 0 0 1 - 0 . 0 0 2 0 . 0 0 2 
(0.465) (0.465) (-0.465) (-0.465) (0.465) 
-0.009 -0.004 0.003 0.010 -0.009 
(-2.278) (-2.278) (2.278) (2.278) (-2.278) 
T a b l e B8 11 - M a t r i x of five coimtri.es ‘ cash b o n d y i e l d s 
b e t w e e n the p e r i o d from Jul 1992 to M a r 1995 
ri 二 ap ^  
-0.023 -0.009 0.007 0.025 -0.024 
(-4.324) (-4.324) (4.324) (4.324) (-4.324) 
-0.017 1 007 0.005 0.019 -0.018 
(-2.942) (-2.942) (2.942) (2.942) (-2.942) 
0.001 0.001 "0.000 -0.001 0.001 
(0.209) (0.209) (-0.209) (-0.209) (0.209) 
0.002 0.001 -0.001 -0.002 0.002 
(0.465) (0.465) (-0.465) (-0.465) (0.465) 
^0.009 -0.004 Q.003 0.010 -0.009 
(-2.278) (-2.278) _ (2.278) (2.278) (-2.278) 
XXXII 
Table B9 YL - Matrix of five countries' implied bond yields 
derived from bond futures between the period from Sep 1988 
to May 1992 
n = a p ' 
0.013 -0.011 -0.002 0.025 -0.043 
(0.960) (-0.968) (-0.152) (1.700) (-1.413) 
0.033 -0.027 0.021 0.024 -0.088 
(3.109) (-2.988) (1.928) (1.953) (-3.507) 
0.013 -0.013 -0.019 0.013 -0.007 
(1.658) (-1.957) (-2.446) (1.474) (-0.396) 
-0.005 0.004 0.012 -0.050 0.058 
(-0.520) (0.525) (1.295) (-5.007) (2.791) 
0.022 -0.019 0.010 0.012 -0.049 
(4.017) (-3.958) (1.806) (1.821) (-3.732) 
Table BlO 0 - Matrix of five countries‘ implied bond yields 
derived from b o n d futures between the period from Jul 1992 
to Mar 1995 
n 二 (xP^ 
0,013 -0.011 -0.002 0.025 -0,043 
(0.960) (-0.968) (-0.152) (1.700) (-1,413〉 
0.033 -0.027 0,021 0.024 -0.088 
(3.109) (-2.988) (1.928) (1.953) (-3.507) 
0,013 -0.013 -0.019 0.013 -0.007 
(1.658) (-1.957) (-2.446) (1.474) (-0.396) 
_0.005 0.004 0.012 -0.050 0.058 
(-0,520) (0,525) (1.295) (-5.007) (2.791) 
0.022 -0.019 0.010 0.012 -0.049 
(4.017) (-3.958) (1.806) (1.821) (-3,732) 
XXXIII 
Table C1 Residual tests for unrestricted VAR Model 
Period Statistic p - v a l u e Lag 
(k) 
Eurodeposit rates 1985 - 1995 17457.51 0.96 20 
1985 - 1987 3535.55 0.98 20 
1987 - 1992 6717.25 0.91 20 
1992 - 1995 5092.86 0.99 20 
Interest rate futures 1989 — 1995 6649.67 0.97 20 
1989 - 1992 3058.59 0.90 20 
1992 - 1995 2996.31 0.95 20 
Cash Bonds 1985 - 1995~~18025.28 0.83 20 
1985 - 1987 3618.19 0.94 20 
1987 - 1992 6358.08 0.93 20 
1992 - 1995 5439.32 0.96 20 
Bond futures 1988 - 1995 5560.86 0.93 20 
1988 - 1992 5504.54 0.91 20 
1992 - 1995 5403.01 0.95 20 
Note ： Five countries are considered, namely, France, 
Germany, Japan, UK and US. The statistic represents the 
Ljung-Box test statistic. The Ljung-Box test examines the 
null hythesis of no serial correlation in the respective 
equation of the VAR model. 
XXXIV 
Table D1 Testing for unit root in three month Eurocurrency 
deposit rates using ADF test and PP test during the period 
from Jan 1985 to Sep 1987 
T Z ku Level Series 
US -1.31 -1.22 
Germany -0.35 -1.02 
UK -0.81 -1.84 
France -2.65 -3.44* 
Japan -0.90 -0.95 
Differential 
US -56.07* -56.07* 
Germany -57.85* -57.90* 
UK -49.09* -49.10* 
France -51.35* -51.34* 
Japan -60.22* -60.23* 
* Statistical significance is indicated by * at the 5% level 
Table D2 Testing for unit root in implied forward rates 
using ADF test AND PP test during the period from Jan 1985 
to Sep 1987 
T z 
hLt Level Series 
US -1.99 -0.82 
Germany -2.65 -2.08 
UK -2.36 -2.02 
France 1.84 0.75 
Japan -1.17 -1.20 
Differential 
US -27.68* -27.76* 
Germany -25.54* -25.59* 
UK -22.69* -22.76* 
France -15.25* -15.57* 
Japan -21.60* -21.58* 
* Statistical significance is indicated by * at the 5% level 
XXXV 
Table D3 Testing for unit root in cash bond yield using 
ADF test and PP test during the period from Jan 1985 to Sep 
1987 
T Z 
Eu Level Series 
US -2.70 -3.31 
Germany -1.42 -1.40 
UK -1.86 -2.51 
France -2.26 -2.91 
Japan -1.52 -2.08 
Differential 
US -54.75* -54.75* 
Germany -54.73* -54.72* 
UK -54.77* -54.76* 
France -54.89* -54.88* 
Japan -54.74* -54.73 
* Statistical significance is indicated by * at the 5% level 
Table D4 Testing for unit root in implied bond yields 
using ADF test and PP test during the period from Jan 1985 
to Sep 1987 
T Z ^ 
Level Series 
US -1.97 -2.12 
Germany -1.95 -3.24 
UK -2.87 -4.07* 
France -2.11 . -2.14 
Japan 0.34 -1.57 
Differential 
US -26.61* -26.65* 
Germany -12.59* -12.61* 
UK -15.58* -15.52* 
France -12.79* -12.77* 
Japan -11.73 -11.81 
* Statistical significance is indicated by * at the 5% level 
XXXVI 
Table D5 Testing for unit root in three month Eurocurrency 
deposit rates using ADF test and PP test during the period 
from Nov 1987 to May 1992 . 
T Z ^ 
Level Series 
U S - 1 . 5 1 - 1 . 5 7 
G e r m a n y - 0 . 4 1 - 1 . 1 3 
U K - 0 . 7 9 - 1 . 8 1 
F r a n c e - 2 . 0 1 - 2 . 5 0 
J a p a n - 0 . 7 8 - 0 . 8 5 
Differential 
U S - 5 7 . 1 1 * - 5 7 . 2 7 * 
G e r m a n y - 5 7 . 8 8 * - 5 7 . 8 0 * 
U K - 5 9 . 9 6 ^ - 6 0 . 2 1 * 
F r a n c e - 6 1 . 4 5 * - 6 2 . 2 4 * 
J a p a n - 6 1 . 3 2 * - 6 2 . 5 5 * 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * at t h e 5% l e v e l 
Table D6 Testing for unit root in implied forward rates 
using ADF test and PP test during the period from Nov 1987 
to May 1992 . 
T Z 
!ii Level Series 
U S - 2 . 0 1 - 1 . 9 7 
G e r m a n y - 2 . 5 6 - 2 . 5 5 
U K - 2 . 9 0 - 2 . 9 8 
F r a n c e 1.99 2.03 
J a p a n - 1 . 2 7 - 1 . 3 4 
Differential 
U S - 3 0 . 6 8 * - 3 0 . 5 6 * 
G e r m a n y - 2 6 . 5 5 * • - 2 6 . 5 9 * 
U K - 2 3 . 7 0 * - 2 2 . 5 6 * 
F r a n c e - 1 6 . 7 7 * _ 1 5 . 8 7 * 
J a p a n - 2 2 . 6 5 * - 2 2 . 2 8 * 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * a t t h e 5% l e v e l 
XXXVII 
Table D7 Testing for unit root in three month Eurocurrency 
deposit rates using ADF test and PP test during the period 




U S - 1 . 5 6 - 1 . 4 6 
G e r m a n y - 0 . 9 0 - 1 . 4 5 
U K - 1 . 7 8 - 2 . 0 5 
F r a n c e - 2 . 1 2 - 2 . 5 5 
J a p a n - 0 . 8 8 - 0 . 9 6 
Differential 
U S - 5 6 . 5 5 * - 5 6 . 2 7 * 
G e r m a n y - 5 7 . 5 6 * - 5 7 . 8 1 * 
U K - 4 9 . 3 8 * - 4 9 . 7 7 * 
F r a n c e - 5 1 . 7 8 * - 5 1 . 9 8 * 
J a p a n - 6 0 . 9 3 * - 6 0 . 0 9 * 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * a t t h e 5% l e v e l 
Table D8 Testing for unit root in implied forward rates 
using ADF test and PP test during the period from Nov 1987 
to May 1992. 
T Z 
lu Level Series 
U S - 2 . 1 1 - 1 . 8 7 
G e r m a n y - 2 . 6 1 - 2 . 0 9 
U K - 2 . 3 6 - 2 . 0 2 
F r a n c e 1 - 8 3 0.65 
J a p a n - 1 . 2 7 - 1 . 2 1 
Differential 
U S - 2 8 . 1 8 * - 2 8 . 7 6 * 
G e r m a n y - 2 5 . 2 4 * - 2 6 . 5 9 * 
U K - 2 2 . 6 8 * - 2 3 . 7 6 * 
F r a n c e - 1 7 . 2 3 * - 1 7 . 5 6 * 
J a p a n - 2 3 . 6 1 * - 2 3 . 5 5 * 
— 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * at t h e 5% l e v e l 
XXXVIII 
Table D9 Testing for unit root in three month Eurocurrency 
deposit rates using ADF test and PP test during the period 




U S - 1 . 0 1 - 1 . 0 2 
G e r m a n y - 0 . 5 5 - 1 . 1 2 
U K - 0 . 9 1 - 1 . 8 8 
F r a n c e - 1 . 9 7 - 2 . 0 1 
J a p a n - 0 . 9 1 -0.96 
Differential 
U S - 5 7 . 1 7 * - 5 6 . 6 7 * 
G e r m a n y - 5 7 . 9 5 * _ 5 7 . 2 2 * 
U K - 5 0 . 1 9 * - 4 9 . 3 4 * 
F r a n c e - 5 2 . 4 6 * - 5 2 . 3 3 * 
J a p a n - 6 0 . 2 3 * _ 6 1 . 2 3 * 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * at t h e 5% l e v e l 
Table D10 Testing for unit root in implied forward rates 
using ADF test and PP test during the period from Jul 1992 
to Mar 1995 
“ T Z lu 
Level Series 
U S - 2 . 0 1 - 0 . 8 2 
G e r m a n y -2 .67 - 2 . 0 8 
U K - 2 . 4 5 - 2 . 0 2 
F r a n c e 1.90 0.75 
J a p a n - 1 - 2 7 - 1 . 2 0 
Differential 
U S - 2 2 . 6 8 * - 2 2 . 7 6 * 
G e r m a n y - 2 7 . 7 8 * - 2 8 . 5 9 * 
U K - 2 1 . 7 0 * - 2 3 . 7 6 * 
F r a n c e - 1 8 . 2 6 * - 1 9 . 5 7 * 
J a p a n - 2 2 . 6 1 * - 2 9 . 5 8 * 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * a t t h e 5% l e v e l 
XXXIX 
Table Dll Testing for unit root in three month Eurocurrency 
deposit rates using ADF test and PP test during the period 
from Jul 1992 to Mar 1995 
T Z 
ku Level Series 
U S - 1 . 2 7 -1.22 
G e r m a n y - 1 . 2 5 - 1 . 4 5 
U K - 1 . 0 1 - 1 . 7 7 
F r a n c e - 1 . 2 7 - 1 . 5 0 
J a p a n - 0 . 8 8 - 1 . 0 5 
Differential 
U S - 5 8 . 2 7 * - 5 6 . 2 3 * 
G e r m a n y - 5 0 . 8 5 * - 5 7 . 8 8 * 
U K - 5 6 . 1 2 * - 5 7 . 1 1 * 
F r a n c e _ 5 3 . 2 5 * - 5 2 . 3 4 * 
J a p a n - 6 1 . 3 2 * - 5 9 . 2 3 * 
* S t a t i s t i c a l s i g n i f i c a n c e is i n d i c a t e d b y * at t h e 5% l e v e l 
Table D12 Testing for unit root in implied forward rates 
using ADF test and PP test during the period from Jul 1992 
to Mar 1995 
“ T Z 
IU 
Level Series 
U S - 2 . 2 9 - 1 . 7 9 
G e r m a n y - 2.17 - 2 . 5 6 
U K - 2 . 34 - 2 . 2 4 
F r a n c e 1.23 1.7 6 
J a p a n - 1.37 -1.50 
Differential 
U S - 2 8 . 2 5 * - 2 7 . 7 6 * 
G e r m a n y - 2 6 . 1 1 * - 2 4 . 8 9 * 
U K - 2 4 . 7 9 * - 2 3 . 1 6 * 
F r a n c e - 2 2 . 2 5 * - 2 2 . 5 7 * 
J a p a n - 2 2 . 6 0 * - 2 1 . 6 8 * 
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